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mm^] mmm 

m&m2] Miss^, nm&mm$.t=.izm&&mmz.ftitLoz>m 

& ftmm m m <d mm (c ftitmm & if& 0 

[it^«4] w-mmm%:<DMm-tf. nm&mmzt~\zmfc&mmx*$>z>. 

[W^^6] #^^S^4 (Bone Morphogenet ic Protein 4) #fiTt^ 

C»^8] WMH«\ JSAT© (a) , (b) , (c) Jktf (d) ^e, 

(a) K-y^ >f£ifrffi**Mfla ; 

( b ) r ir ^ ;b =1 u > im tewmmm ; 

(c) r r ^ y »ajf^»tt#«jWiia ; 

( d ) □ h - yftMm*mmi&o 

. 3t#^l~8<Z>V*r*l#l^lCgB«<Z>:#i5£. 

h^-s, ff:£^ ~ 1 om^4x^icgs«©:fr& 0 



ffi!E# 2003-304636 6 



1 4 4 0 5 9 



~ 1 1 lCgH*CZ)#&o 

[it#«i3] ^ho-vmis^. mmit^Mmmizi: vmmmtizx^ 

L 

[ff^^l4] ^Stt^&^M;^ J^T© (a) , (b) Rtf (c) j^e> 

(a) MMlCj^gLJl ; 

(b) &ft*R©ffifflcJ:5*&Jg ; 

(c) mmBmT:mi<^tiz>mnmfe<Dt~&>(Dmm 0 

1 4 (CfH«©^^ 0 

7hn-7», gTO (a) , (b) , (c) , (d 
), (e) , (f) W (g) A^^St/d^l«tl5Xhn-7lliS^§, 
11 — 1 6 (DVN-ftl^ 1 ^{cSB*tf>#&= 
( a ) MJ£30f^«$y»M ; 

(b) SIHMV?Xfl^STO»H; 

(c) ?f»ft*NIH/3T3|fi; 

(d) M-C S F^i7-?^IIIfi*OP 9iflS ; 

(e) V^Xlg^Sffi^MC 3 T 3 -G 2/P A 6 ; 
( f ) mm*MMfc$k(D?, h n - vMUB ; 

[3f#m 8] J^Ttf) (a) , (b) &t>* (c) 

ff#^l~l 7©V*"r*l#*lJEtC3B*©3ffc&. 
(a) fMIS©lDlE5:^*t5I il ,tC J: oT»S£ ; 
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( b ) fcmm&m *m®m-? z> ztiz^^x^m & mm-t z^tiz 

(c) (a) Xte (b) ©JKffi^J^(Z)^fe^J:©il^$:it^X#©^$: 

m-t&mmtf 5 %£Ui-e&£, n^gc 1 ~ 1 9 o^m-fr 1 mizmm^m. 

[If 3^ 2 2] #7^0^-4 (Bone Morphogenetic Protein 4) fc^f^fr^ 

[ff*3t2 3] m&nmmfrt>frmmMM&£ n^mmmm^mmiz^t 
mm t rae & m-t z> * b u - -?mm t £ izmmm s^© ®* zmmmft n l t 

[it^2 4] xhn-?M\ 3~ i 7 (D^mmzmmv 

[M2 6] 7s bU-~?MMi$. 3 — 1 1 (D\t^-?ft-fr\zmm<D 

-sms^ ^je^m & J: zffrmm & * © mm z wmm -? & & m -t s * 
bn-^MmitmmwizMm-t&ffifo* 

[§^2 9] m^m2 8 izmmo^miz £ vmmtrnz, w&m2nz 
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t -eom&nmmfr e> ^jehm * £ kmKHi s^om * ©^Mtiss & it* 
[M3 7] ^hn-7iw, m&mi 3~ 1 7 (D^-rti-frK&mo 

[if 3^ 4 0] m&TM3 1 CfB«©^EiljWJia*fett^E3lfi*©JWil&S: 
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[ff#54i] ^Eifi*ffl»Jfifflif(:«o'<^i©tST, ^ffi&£Z$ 

m. mmnmmm, nmm&mm. mm&mM&m. ftjfftste, ^^.mtm 
m#^4 2 izmm<Dm.m 0 

[M4 4] fM2 7 tcfE«tf>*n;#£Mv^;r h &#$:£: ^ »# 

[fit#54 5] fM2 7lCfB««£t#&fflV^-£:£#$t£-3-£K 
5 2 9 lCffi*©*n:iR(©^ffi«filfefeiS. 

[ft#54 7] Xl^n-7« 11^51 3-1 7(7) VN-Ttl^ ICSH«© 
[0 0 0 1] 

$r#MWtcM-r-g>^, afetMc^-ti^M^(c%gi-r^> 
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o 

[0Q0 2] 

ilit> KSMfflJIS (embryonic stem cell) £ >f > fcf h D &Cfe^Tfg#"r& 

t tamm s& & *> -r ^ x tc^Mf: x<%& mm ©ia^itfey, « 

[0 0 0 3] 

V^^SWlPtt, OT^^^JCfHj^oT^KfU^^^ 2ffl&, 4ffl& 8M 

fc^g&ffv* 1 6MM»3{c^o^^T?MMra©S«^^^§3>A^S/3> ( 

compaction) tfjgCiy, jWliaia<Z)«S#^W«R £ & o fe^HJK (morula) fcPftf 
*l£®PglCM£,, 2<blC, 3Wffc3.5BlCH:, EWSPtCtlfii (blastcoel) £P£ 
tfft*3?fla#-e£E«llS- (blastocyst) {C&£„ KDt^Eii^iffl^M 
JEH (trophectogerm) Ji £; ftgPMJM ( inner cell mass: ICM ) ^e>«*S3 
*lTV>&. Effilj:fit4 . 5-5 . 5 BiZfrnx*-'gmz&0tZ'?& o ^i£©B# 
^SPMm©*T'#JKiCSLfc^®<Z)||HSS^M^t%JE3l (primitive en 
doderm) fflfflSJC^Mt It v^S. r *i (Z) 3 13 , -SB©iffljiBttE##^ e>«ti^# 
^E3IJS©*ffitf^5SjfeL3affiWEIS (parietal endoderm) «£;&*K Mfl^ 
Th'J'y^^&MLt^^VI/hl (Re i chert' s membrane) £:o<S„ 
[0 0 0 4] 

jm»»^<©JS*&WE3ljfflflet±j5ffiftE3l (visceral endoderm) £ 

lit & h ra-e 3^m-r s #> <z> £ & § „ mmm!& 

*faZ^<£ftmmmm<DfflM\*mMlsTm%lftmm (primitive ectoderm) £. 
PM*l£#fflfl&JS£o< £„- MM^JK^li> JE'ffi^JSH (embryonic ectoderm) & 
SW±±HMJi (epiblast) £ %mttiX „ S&J*tfe©Ett^» £ L T RflS 
^JC^-TSfc^ g*Hfc5 . 5~7 . 5 B0>Eti:0P1BffflS (egg cylinder) ^Pftf 
0P1SJS©^§fc©fm«ffl¥4HcB:. MI5:o<5EMll (extr 
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aembryonic tissue) #^#^K^ib5Mfc L7£f&£*lT g3R|^ 6 . 5 B tC 

liM^JE^JltCM^ (primitive streak) fcltftf ftSflttfaKtU rCDg&#T*M 

IS^A^^*feJ:t?tiflfe^l^C#ttLTKtt*E3lj|»flaM (embryonic meso 
derm) Z.<DmMM(DtpiZ\t. ftMfe!&*ft<Dft&m (definitive e 

ndoderm) {C&£jflflfl& : &^-£ tlT Vn£„ 
[0 0 0 5] 

(neural ectoderm) % M^OIIaM^I^o £ 
(non-neural ectoderm) fcH^tftlTV^S. 

[0 0 0 6] 

U X * ittlflatt^iB'Hfe S:#*^*45*'fb«;iBE'f£*^j|Wflei i: U "T 0>f£« S:^ U "C v\ s 

, *<D~mififc<Dl£tt^M&¥*&&?&&B&m$i&m&mmm (primordial 
germ cell) £ M&*lEII##ffi*C#ft"r S 

allantois) ISgpcDKft^tfJjEIg (extraembryonic mesoderm) © t£tf)#^<Z)gP'f& 
[0 0 0 7] 

# «r n t» & y , ft mm £ 111 c £ e> tc & £ s ^ com tc 4Mb -r s r t # t? 
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[0 0 0 8] 

^f@#:<Z)#T% #AbfeKffi?^j|iJK^3felP^»^%o<S^M^jmJia©^ 
ic J: o T& A b fcKffittiWIfelif £ £ T- £ S d £. ^ , JKffiM 

V*<5 (Manipulating the Mouse Embryo A Laboratory Manual, Second Edition, 
Cold Spring Harbor Laboratory Press (1994); Gene Targeting, A Practical 
Approach, IRL Press at Oxford University Press (1993); yUtY-a.?^ 

*fc (1995)) o 

[0 0 0 9] 

■Sfeftictt, ii^r, li&^^e>W!8Lfc©f^l8«t^JlWlia^ s I hmv?;* E&3fctf> s 

TOjfiMiefc^S:^ -^-^HJBSi: bTjav*5&g#*><5 (Gene Targeting, A Pr 
actical Approach, IRL Press at Oxford University Press (1993); 
-^7;i/>>y-X8 V-^Z-tfVrAW, E SJWISSrflS^fc^^T^^© 
f^SSS, ¥±*± (1995)) „ 7^-^-»J:Wj!WSS5:^. MSKtc 

^^b^^*il^-r-5r (Manipulating the Mouse Embryo A La 

boratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (19 
94)) „ 

[0010] 

m&&MM<D&&{tft1&%:mifr"?&m*£.l>TLIF (leukaemia inhibitory 
factor) ^IH^^tlT & U (A. G. Smith and M. L. Hooper; Dev. Biol., 121 



ffi$E# 2003-3046366 



#2000—144059 

, 1, 1987; A. G. SmithP>; Nature, 336, 688, 1988; P. D. RathjenPj; Genes 
Dev., 4, 2308, 1990) , *g#?£f*UC L I F £85#[Jt- & 3 £ fC J: o T, 7 -f - # 

£# ? #'S3*l"CV^<g> (J. NicholsPj; Development, 110, 1341, 1990; S. Pease 
£>; Dev. Biol., 141, 344, 1990) „ tfc LI F fCSsflnf 6 
ftfc »J IC, L I FC0^^C0-b-^n- >y h© — g P 1 3 0 Zg^ifct L 

3s3*lTV*5 (D. P. Gearing and G. Bruce; New Biol., 4, 61, 1992; J.I. C 
onoverfb; Development, 119, 559, 1993; C. Piquet-Pel lor ce£> ; Exp. Cell R 
es., 213, 340, 1994; D. PennicaP>; J. Biol. Chem. , 270, 10915, 1995) „ 
[0011] 

£ £>IC, g p 1 3 0 ^SiWt§^$:ft5^>^-n^^> 6 

K. YoshidaPj; Mech. Dev., 45, 163, 1994; J. Nichols£>; Exp. Cell Res., 2 
15, 237, 1994; #IH¥7-51060-^) , g p 1 3 0 <b (DMMfam S^^Effift 

V*S-. iCDdfctt, L I Fifi^L I FS^at^f-SriS^*— y^"T--f > 

(C. L. Stewart^; Nature, 359, 76, 1992; J. L. EscaryP>; Nature, 36 
3, 361, 1993; M. Li£; Nature, 378, 724, 1995; C. B. Ware£; Development 
, 121, 1283, 1995) , g p 1 3 0 St-fc^ £$t^ L tc^T V X IC & V^T It. B£ 1 

2.5BfrbmmizmzMmvm&m^&ztfrb%3iWznT^z> a. YosMd 

a£>; Proc. Natl. Acad. Sci. USA, 93, 407, 1996) „ 
[0 0 12] 

1981^. ^VXlZlS^Xm&ftffiM&tJtoXffift&tlXEkJtk (M. J. Evans £ ; 
Nature, 292, 154, 1981 ; G. R. Martin; Proc. Natl. Acad. Sci. USA, 78, 

7634, 1981) , %j#m&m&nm%i<?>9Stt&s mjtit&wxfctsvt&m&n 

MM(Dm&& (#M#fF 5,453,357^; #BI#ff 5,670,372#) &£##f2g£;ft 
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» ZHtXiZ, 7-y h (P. M. IannacconePj ; Dev. Biol., 163, 288, 1994) , 
— UhV (B. Pain^; Development, 122, 2339, 1996; ^H#fF 5 ,340 ,740# ; 
^H#ff 5,656,479-^-) , zf # (M. B. Wheeler; Reprod. Fertil. Dev., 6, 5 
63, 1994; H. Shim£>; Biol. Reprod., 57, 1089, 1997) „ y-Jl (J- A. Thomso 
nP>; Proc. Natl. Acad. Sci. USA, 92, 7844, 1996) , \L f> (J. A. Thomson^ 
; Science, 282, 1145, 1998; M. J. Shamblott ; Proc. Natl. Acad. Sci. US 
A, 95, 13726, 1998) ©EttfMWlfitfflfcSi 3 tlX Vn3 „ 
[0013] 

&vfc&J&mtfJ&&Ztl&Z£.W*abtlT^& (Manipulating the M 
ouse Embryo A Laboratory Manual, Second Edition, Cold Spring Harbor Labo 
ratory Press (1994)) „ 

^J»JCL/fex>^"U^>f Ktf^-f ZmXftZMMm (embryoid body; J^T> E 

, *E^*fla, Pu&ffl8&. m-wmm. itfeffimm. ^mmmm. *bm 

m&&ft&Z^&Z£tf^m"1*$>&Z. ZtlX^S (P. D. RathjenP,; R 

eprod. Fertil. Dev., 10, 31, 1998) 0 L#*L&#£>, ^<Z>ig#;£i£{C J; 

[0014] 

E B &7g/SS1tfcffe, sKU L — U 5?>&&v>tt^— h L£5IH^y 
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tl*tVv£ (G. Yamada£>; Biochem. Biophys. Res. Commun., 199, 552, 
1994) 0 ^"t^E CMlCfc^T, J Jym&MlZj: Uft»M^<Z)3Mfc 

tl£ ^V^ftlJI (E. M. V. Jones-Vi 1 leneuve ; J. Cell Biol., 94, 
253, 1982; G. Baimb; BioEssays, 16, 323, 1994) i±> -?-(7)^J^^JE'f4#MSS 

^Jrt-^C®SST'feSGAP-4 3 (growth-associated protein-43) . M 
AP— 2 (microtubule-associated protein-2) , y 7 ^ J WtW. ( r -aminobuty 
ric acid; J^T> GABAttiHf) NMD A (N-methyl-D-aspartate) 

^Di/>7K^fc^m, «?S?Brn-3, GF 
AP (glial fibrillary acidic protein) „ GABAMiit'&^GAD (g 
lutamic acid decarboxylase) <DW&i$WL%k-& 4lS 3 i: #$g# 3 *l-T (G. B 
ainfbz; Dev. Biol., 168, 342, 1995; F. A. Michael P>; J. Neurosci., 16, 
1056, 1996) „ 

[0 0 15] 

B r n - 3 "J? (X. He^; Nature, 340, 35, 1989) , GAP -4 

3 li^Mfft^l? (L. I. Benowitz and A.Routtenberg; Trends Neurosci., 20, 
84, 1997) , MAP- 2 teflrliflMK^jgT? (L. I. Binder^; Ann. NY Acad. Sc 
i., 76, 145, 1986) , G F A P >f U T (A. Bignami^; Brain Res., 4 

3, 429, 1972) , G A B A%m&3S <fc Z$G A D M0|'f4#IS"e (Y. Chang and 
D. I. Gottlieb; J. Neurosci., 8, 2123, 1988) , 

nmd A&&mzM&w&vftm+&ztw%iiotiT\*&itto. i^y -r >^ 
& v a t £M b & mm l tc m& jc it , & * & wgk& mm^ <d & it <d */ ? ± & # m m 

[0 0 16] 
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>f y m $ i± £ w x it. m&ftmm^aftitmm s *i & v £ 

©SftTV^ (H. G. Slager£; Dev. Gen., 14, 212, 1993) „ #Jfig#U£K 
ttfMHIBlC 1 0- 7 mol/ia/K© >f 3 B«J5 0%<Z) 

WGAP-4 3(D$&mt>\ 4 — 5 5 %^(^)0^T'-zl - n 7 Y ^ ;* > 
h - 1 6 5 (S. H. Yen and K. L. Fields; J. Cell Biol., 88, 115, 1981) CO 
»3S*«Se \y<JlT°m&2nT^Z>-t)\ GAP- 4 3»ffi*HJte<Z)«i:A,ifW:«te 
m&Mti&&G>1&1&"e%>&Z. tlX^& (W. G. van InzenP>; Biochim. 

Biophys. Acta., 1312, 21, 1996) . • G A P - 4 3 Kffifflfl&CDifJjCti:— SP^lJ 7 
il»jfi<3i©7gJ»&33*U f©^»#^-a-n7Y5^> f>- 1 6 5 

e b ^m^^u^ j 4 ymmmxmm^n^nmmmmcommt. 

J£gcLTGAP-4 3^t>*-^.-n^^^^> h - 1 6 5 il%tCtrt^SSfiJC«J:S 
^-fe^S^iSVN^ £7^#B££*tTV^ (W. G. van InzenP>; Biochim. Biophys. 
Acta., 1312, 21, 1996) „ ZLO^OlZ, E &m&l*tfBE.ttf3i , 3.%)* t 

[0 0 17] 

£ biz. TMrnmommziLZMffizttgit LXAy^z^y^co^mz 

m \^Wjn&$:m& Is fc £Z?>. 5— HT (5-hydroxytryptamin) , GABA, 

*>f->», <ffl/#S>Wt. K-/^>. *;w^n-;i/jMCJ:£li&tf>5i§£# 

m^mm^n-t, Kt> »; sc y ;i/7 Ki/fj curate * & ?s»mtfc©$8£#«£ 

^MllT?&<5.Z:£7^7^$;ixTV , v.g> (W. G. van Inzen£>; Biochim. Biophys. Act 
a., 1312, 21, 1996) „ ffljjg&£tC «fc -5 E B l&f&X \t. E B ^®©jjMJg#M*fr 

ftmmmzMt? z> r £ e> *it as »; , r ©mm t «BPtf>*£Mt:M£ ©fa 

<£>;R#;G*1&I«I^IC&±MoTV>&Vn (P. D. RathjenP,; Reprod. Fertil. Dev., 1 
0, 31, 1998) „ 

[0018] 
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wm. u^jjym tf&ua -zntcmMT* &&t $ n e b & mm^m m v> f v v a 

jrTf&SfflffitffflSiU #CJC, GAB A#i&'ffi#|g», =r U >f^»ffi#«iWifi 
, G F A PBSfiDT* h ni?">f K 0 4B§S (M. Schachner^; Dev. Biol., 83 

, 328, 1981) <d*v fovj bmizftfcLf-MMtfmm^zzttfmb 

jWG^tlTV'^S (A. FraichardPj; J. Cell Sci., 108, 3181, 1995) „ 
[0 0 19] 

fl:-rSi^ttl/hn^>r;i/^S:fflV^fe^/<U>^»-e^l^S4x (U. Lendahl?, 
; Cell, 60, 585, 1990; J. Priced; Development Supplement, 2, 23, 1991; 
J. Priced; Brain Pathol., 2, 23, 1992) „ /&ft£>lBC##t- £ I&£g 

jWJfi^#S*»IBifii:UT^ItS*lfe*i:'eSE9IS4xTVAS (S. J. Morrison?, 
; Cell, 88, 287, 1997; R. D. G. McKay, Science, 276, 66, 1997) „ 

iz&&isX^&mm£VlP%VL*s^mm (io^~ioo>fg) -eMv^tis. %.mw 

^f>5:ttJlTSFn§i (A. Rizzino and C. Growley; Proc. Natl. Acad. 
Sci. USA, 77, 457, 1980) Srffi^T 5 ~ 7 0 H^H^* r tt, **^>»f£ 
7?3^oJKT?»3K^«»S*l-5fliJ»aftJie-^fiaB&ffi (A. Kurtz?,; Development, 1 
20, 2637, 1994) ©WM-bgiMiStf) mMMM (neuroepithelial precursor ce 
lis) ftM^Ztl. ^©iuMy&S: b F G F (basic fibroblast growth factor 



1 3 
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$ & izitm & mm l & m ^ t & am? & ^ n»tttt«& & £ # nnf&itt** 

»*©S/-^^X^3^«§K3tlSZl fctfSR^StlT^S (S. OkabeP,; Mech. De 
v. , 59, 89, 1996) 0 
[0 0 2 0] 

±&<d i t s f nmj&&m^xmmLfcvvx<Dttm±gimm&<Dtft&mM* 
Mi6H~i8Hffl77 h<Dmmz®m?&£. mmLr=.mmmmt>mmLm 

miZiZm^<DMM£&ffltf^frte^?:b:i$Wl&'&nX)<^Z> (0. BrustleP,; Proc 
. Natl. Acad. Sci. USA, 94, 14809, 1997) „ Lt^L&#Id, 

[0 0 2 1] 

Lfe#S^©MlglfflJ^SCD#ffi{C^V^T ; fe^^$tlTV^S (J. Dinsmore P> ; Cell 
Transplant., 5, 131, 1996; T. Deacon P>; Exp. Neurol., 149, 28, 1998) „ 

J&m%iLlZ$2LV >ttfflfCD««A<«§KS*l5ifc^$|^3 4xTV^S (0. Brustle 
Science, 285, 754, 1999) „ MOEB|)li, ITSF 

nmm^m^xmmLt=.nm±&mmm<^mmmm^^. &p>tz&4twmA,i*y 
vyfflM&mMMMzmmL&Miz.m^x^Zo 

[0 0 2 2] 

irtjit>*>. mmLt~nm±fcMmM<DMMMM*tfv*)i-?-yxn- hit 

f^y i/z.±X^ y7s V >, h5>^7i'J>, ^n^ix^n>, ^hUi/v, 
mt±Uy. FGF2 (fibroblast growth factor 2) , ^ ^ — > fc-^tfigi&T' 
5 H^iL, *;I/2/^AfeJ:0f*ey*i/^i*S:^WLTV^«:V^/^>^^(^)i|g» 
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WiZm^TMMZmtfL. 5^01©MItFGF2tEGF (epidermal 
growth factor) £-^frfg*STi^fSfg* L, te&ny 7 JlJiy h^ffiUcMLfc <d 
IbO— ^ 1 ©Ifflfl&g^T FGF2tPDGF-AA (platelet-derived g 

rowth factor-AA) £-^frigi&lC^ L*g# Srifeltt £ 3 £ 1? ^ U y^B§<Z>frfMl 

j*£*lTVN3 0 £©J:3tCLT4Ht8i&#Lfc*IIj|&tt, A 2 B 5 BiffiT&S 3 £ ( 
M. C. RaffP,; Nature, 303, 390, 1983) „ FGF 2fej:a!EGF^^*V^ 

n t s*isi4:^e>^ur M <z> 15 mis T*&&ri:#ige>2Mc3*iTvv.5 

a 

[0 0 2 3] 

MMmj&m (teratocarcinoma) J; y J&ffi#M£ im*li#M:fg fc^SlfflBS 
8efc.LT, a*«K'f£;lSJMfl& (embryonal carcinoma cell; EC« 
3*\,TV\£ (M. J. Evans; J. Embryol. Exp. Morph. , 28, 163, 1972) 0 

G. BernstinePj; Proc. Natl. Acad. Sci. USA, 70, 3899, 1973; S. B. Diwan 
and L. C. Steven; J. Natl. Cancer Inst., 57, 937, 1976; D. Solter and B 
. B. Knowles; Proc. Natl. Acad. Sci. USA, 75, 5565, 1978; B. A. Hosier P> 
; Mol. Cell. Biol., 9, 5623, 1989; S. C. Pruitt; Development, 120, 37, 1 
994) , 4 >tf VU\Z&^xm*teMM^frit-t&&j3l£MLT\^Z>Z.}l (G. R. 

Martin and M. J. Evans; Cell, 6, 467, 1975; G. R. Martin and M. J. Evan 
s; Proc. Natl. Acad. Sci. USA, 72, 1441, 1975; M. W. McBurney; J. Cell. 
Physiol., 89, 441, 1976) , iH^Mft^tf^ffiiC £ V>T&* £ 

*l£ t. (L. J. Kleinsmith and G. B. Pierce; Cancer Res., 24 

, 797, 1964) , mmm<D*iz&A?z£.m!ftmmz^^v**^mfb*mf&-? 

<g>ZL£ (B. Mintz and K. Illmensee; Proc. Natl. Acad. Sci. USA, 72, 3538, 
1975; V. E. PapaioannouPj ; Nature, 258, 70, 1975; M. J. DeweyP>; Proc. 
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Natl. Acad. Sci. USA, 74, 5564, 1977) , ^#>T ^Ett^l»^ 

<Dmz.\*&m&n**^*ftWk^&mi3*^m^m^zftT^z>z.£. cr. a. 

Stewart and B. Mintz; Proc. Natl. Acad. Sci. USA, 78, 7634, 1981) fr£>, 
[0 0 2 4] 

%m$.mmmzmm-tz>mizb f g f zmz-z tmvtnMMizM&Ltc. 

MmomB&ffitfftm-fZZ- tltfm&n. EGmm (embryonic germ cell) tL 
TffiiLZftfc (Y. MatsuiP>; Cell, 70, 841, 1992; J. L. ResnicP>; Nature, 
359 , 550, 1992) 0 r©EGHflJgte, ^M^W* * =5 (D&mc ^5-X £ S fg* £ 
fbtfe^ (C. L. Stewart^; Devel. Biol., 161, 626, 1994; P. A. Labosky 
P>; Development, 120, 3197, 1994) , ±&m&#1Ml&&3i't&*i&iktt1ISlti&t. 

[0 0 2 5] 

#£3*lTV^„ 1997^, Hi Imut P> IC <fc o T HfSLS&«fT? £#>T. ftMtijgO&iffi 
*©^n->«f*c-e*>S^KU -^ffiStlTJK* (I. WilmutP,; Nature, 385 
, 810, 1997) , H&JfciWJteOtK&fli^fc* n->^S/ (J. B. Cibelli^; Scienc 
e, 280, 1256, 1998) „ fiJt, IS ft. #imilI]fc<Z>«&MV*fc# n - 

(A=^^; M&^mmm, 44, 892, 1999) , *D->-V3r (A. Baguisi 
Nature Biotechnology, 17, 456, 1999) , #P_frM3©^£MV'*£: V D - > 

(T. WakayamaP,; Nature, 394, 369, 1998) , £t<£>M#>M2£:JE V>fe # 
U — (T. WakayamaP,; Nature Genetics, 22, 127, 1999) , 
3BCD^§:fl§V^7t^ n — (T. WakayamaP,; Proc. Natl. Acad. Sci. USA, 
96, 14984, 1999; W. M. Rideout III ; Nature Genetics, 24, 109, 2000) 

©feffi#*£3*i-cfc»j, <kmm<nmz. mLf^mm^mA-t^^nxm% 
ma>&ffi t. m&nmm & mitt ztkffi ztxm* Aam&nmm 
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Vn<£> (R. P. Lanza^; Nature Medicine, 5, 975, 1999) „ * fc, EffiffclHli&lC 

mtef-mft £ M x. s 3 £ T* <fc y Sfr* tfj JUS^te* £ e> r £ # «rtg t? & £ r t. 
^> II^^i^'ffimM©«^Rr|gft^i: ; fo^l^$tlTV^S (P. D. Rathjen£; R 
eprod. Fertil. Dev., 10, 31, 1998) „ 
[0 0 2 6] 

»tcfcfc*wiiR^Mftfe«), &<(Dmmz&^x*(D®Mtf?kmizffimL. we 

aring off^^, $;x3f* S?T'fc £<£>I!I#M&C& J {> £ StlS J: ? iC&£ 0 

1 0 i££Lt(C * t) £ o T#ffi L'fciffljl&tfJtlF L fcMSS#*J5i£# 

A<Z>B#£?£jg?1-3£>JCl 0^3ev%fl&iS^sn?&sfe«bJc, JHHlft&gS^© 

[0 0 2 7] 
[*8H8jWB& U J: o £ "TSSSffl] 
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/tefc o r\ r\ r\ i a A ri ^ Q 

-fTJ- £a \j \j \j J_ f± ft U O cJ 

it d #> £ -r s K^iafA© eus e> mt- & u ^jm s *i t v * 5 * 

[0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 

KP*>, J^T© (l) ~ (4 7)(CMfS 0 

(i) Effi»»»s**i«nfjs*t5iis^tf, m&nmmitftmmffl 

[0031]. 

Lt=.m%Mmm<z>m'\inMB&tfm-f<bn. jitter*, wmm*mi&-t&pimm 
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HBtmifc. (c) : (a) (b) ^JEffi^UfflSO^'fe^COit^ 

[0 0 3 2] 

^Z>MmT°&2>. ±IH (1) JCffi«©*iS6- 

(4) ftmmm&ammtfi* ttm&fflm&t=.izmfc&mmx&2>. ±m (3) 

(5) *^M^^«T^S. _tfB (4) tC|B*©*S. 
[0 0 3 3] 

&jftt, ^JE^{C**-t-5-h^fflM©*^ (epidemis) fc, tWBIItC fi^S 
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^1&m<DM& (dermis) *> #Jfc $ *l T »J , &&mmt.l*. Z> 

> Mfefr ^^^Cftfly^o XSs&M (stratum basale) „ MMM (stratum spinos 
um) , MMlM (stratum granulosum) , WiVftM (stratum lucidum) „" ftMM (s 
tratum corneum) fr£&£ 0 ^StMSkit. MM£V^?- > V 4 =y % V y <J)W%M. 

Kzmmt: LTftM2nz> 0 T^^-ya 1 1 8 i*&gi<Dmm<DiB}tiBizftmLBb t A 

®MiZj8tfZ>±)%mB&<D~?-J]-£LXR}^\t>ftZ> (R. G. OshimaP>; Dev. Bio 
., 99, 447, 1983) „ T^^yl 9 ttfl&JfclC £ V} <5_h^#fflfl£<£>^- # - £ Utffl 
^!b*l<5 (P. C. Stasiak & E. B. Lane; Nucleic Acids Res., 15, 10058, 198 

7) „ z i 4\*m&<D&&m*m&*&±&mm(D^-ij--£.Lxm 

V^*l5 (E. Fuchs & H. Green; Cell, 19, 1033, 1980) „ -Mit*P<D&&Mi!& 

izt^?- b nmtn* mtizm^^T-y 5^ 1 4 <Dftmtfi&'pLttt>v 

{C>T^^>1^1 0<£>|§^#±#"r£ (E. Fuchs & H. Green; Cell, 19, 1033, 
1980; C. Bagutti?>; Dev. Biol., 179, 184, 1996) „ 

(6) #7£j&H^4 (Bone Morphogenetic Protein 4) &&TXt%^-$- & ZL £ 

zmm£?z>. Jtis (i) ~ (5) ©v^-rti^i^icaais©^. 

(7) ftS^»|g^ttg#|l!iiSJ fciittllBiT^S, _fcgB (4) }cfB«<Z># 
[0 0 3 4] 

f-/n°^>. ;jprFi/t'J>, rFi/t'ixoagjgttiftiiiLT^fn-ji/r 

2 0 £sl# 2003-3046366 
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[0 0 3 5] 

- t Fn^i/v-if z&m-tZo ;;i/7Fl/t'J>#itt#l 

t n h F 'J ^ t> 7 7 > KD*S/9— tf&ISSIU 7 

tfJI/3'J >f^»ffiW««IliaT?tt3 U >7i2^;i' h^>X^^^-if &389iU 

[0 0 3 6] 

> (Corticotropin(ACTH)) , aay, p-VtfihUify (Lipotropin) , a- 
X^ — yffiMMWLfcfl'ty (MSH) , a-x>K;i/7-T> (Endorphin) , £ -X 
y\?)\/7jy. y -X> K;i/ 7 -f jlf t-> ; x>^7 7U> (Met-Enkephali 
n) , n>f £/>X>>!r:7y U > (Leu-Enkephalin) , a-^tx> F;i/7Y > (N 
eoendorphin) , 0 -^tfnLy F )17 J J )\/~7 << > A (Dynorphin A) , 

^^y;U7-r>B (Dynorphin B) „ n^f^l/^-f > (Leumorphin) , /ly^lx 
vyy (Vasopressin) > la-n7-f i/y (Neurophysin) , ;f3f£/ h > (0 
xytocin) , X 3. - U 7 -4 V y I (Neurophysin I) , V •? % 9 y ~P (Substanc 
e P) , Xn-D^r — yA (Neurokinin A) , W^^7°^ FK (Neuropeptide K 
) , lf^ / ^'7°^' K- 7 (Neuropeptide- 7 ) , na-D^->B (Neurokinin B 
) , T^yKyy (Bombesin) , jf?> h V yW.Bi^7°^- K (Gastr in-releasing p 
eptide) , -&Z\s^y (Secretin) , ^^'J> (Motilin) „ ^f)]/^jtly (Glue 
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agon) % AV7^f '/'fyfXf-ft^^^f F (Vasoactive intestinal pept 
ide) , J^JSrfVI/^EV^tffiH^ (Growth hormone-releasing factor) „ 4y^V 
y (Insulin) , >f y ^ >j >$|ff fill*!^ (Insulin-like growth factors) , V? 
h^ft^y (Somatostain) , Jf^bVy (Gastrin) , nlyy7.h^ — y (Cho 
lecystokinin) , KY (Neuropeptide Y) , Ml^U^^F (Pane 

reatic polypeptide) , KYY (Peptide YY) , SlfW^K^J^^^^ > 

^ffiH^f- (Corticotropin-releasing factor) „ jj)l/i/b — > (Calcitonin) „ 
h r. ^itfc^M^^^- F (Calcitonin gene-related peptide) , yy 
^f^T^-yi/y (Angiotensin) , '-f^if^-y (Bradykinin) , fp^Bfflffllftft 
^yMftifc )i>^y (Thyrotropin-releasing hormone) „ -3.- U^ryyy (Neu 
rotensin) , jS^~y (Galanin) , ft^^^/ft;!/^ yMltiftJl/^E > (Luteinizi 
ng hormone-releasing hormone) Q » tl £ 0)^^ FffiWgfcjMffI$:jg£'3"£ 

[0 0 3 7] 

#»w©#ft3S#?$Stt. K-A^>f^»tt«f«j(Bfla, rtf^3'j>ffiffi# 

> V > m<D&ft * & Mil * * L X ^ £ UBif&T? & £ „ 

[0 0 3 8] 

W&nmJ&£.te. nmmm (neuron) , yxhn+T-f h (astrocyte) fe«kt5 
t'J jf>Knt>f N (oligodendrocyte) C3Ht L 3 U fro&H 
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f^1-£^**^>^ffc^&"^tB"£&£ (R- Mckay; Science, 276, 66, 1997 

(8) J^T© (a) , (b) , (c) JkXS (d) frb&ZMfrb 

mi£nz>nmmmT*&z>.' ±ia (7) (cih«cd^^ 0 

(b) rtf;i/ny>#|tt#lM; 

(c) r7^1i#ittttlISS; 

(d) -fen h->f^»ffiWjft«iiis 0 

(9) x>^U*>f KtfirV S:^3«iV^J»Tf*S, _tiE (1 

) ~ (8) (D^-mfrimzmm&jjm, 

(10) *jliiMi©MTT'^«t5Xim^i:l:#S(ht5, _hfH ( 
1) - (9) ©v*mfrtc 13glCgB«©;#SS. 

[0 0 3 9] 

(11) ^hn-7ll|gfl3f50aW4TT^#t53i:$:Mi:tS, _t 
IB (l) ~ (10) ©v^-rti^lcgB*©^. 

(12) * h n - 7«MfiTT^#tS i i: tS, _hga ( l ) ~ ( 
l l ) lznm(Djj&a 

(13) x^n-?»» mm^mmmizj: vwn&jjtr&^fc* hu- 
vamfitf&s, ±ih (12) icia«©^fj£. 

(14) mmit^mmm-bK ar<D (a) , (b) &t>* ( C ) *^e>*:*^e> 

I«ti5MT'fe6, ±83 (13) tc3B*0>:£i£. 



2003-3046366 



#2G00-i440b9 

(a) mMCJ:^^; 

(b) MMm<DmMiz£z>$im; 

(c) mmmmT*m^*frz>mnmfe<Dt=.&(D%im* 

(15) JfcJSSJtf, V^h7^>»C, 5 -7)l*U TKUTV-r 
Z/y&tt* h h U^r-fe- hfr£&£g¥^^tf4x&m^#J^&£, _hta (14) 

vi±Mmfefrbftzmfrbmi3n2>%im~£&z>. -tin (h) icsh 

[0 0 4 0] 

(17) ^hD-7aM, «T© (a) , (b) , (c) , (d) , (e) 

, (f) (g) frbte&mfrbmixnzx bu-^Mffix*&z. ±m d i 

) ~ (16) ©VA-rtl^l^JCfB«CD^^o 

. ( a ) m%^a^mmm^mm 

(b) SIHM7-)^fi*STOi)|; 

( c ) V^^if^ilS^N I H/ 3 T 3 MM ; 

(d) M-C S FftigV^XgK^MEWO P 2mm ; 

(e) 7"?^lIgS|MC3T3-G2/PA6iSS; 

(f) m'&nfflmm%:<Dxhu-*?fflm; 

(g) hn-vM„ 

[0 0 4 1 ] 

(i s) mmnmmtiK ^r© (a) , (b) rz$ (c) 
tisiiwe&s, ±ta (i) ~ (17) <D^i?nfr im\cmm<njjm a 

( b ) fomffioimzmmmt&z. tiz^^ r^m^ n&wmmzmm-t & z. 

H iz J: o X mil b fcJK'ffi^M ; 

(c) (a) Xtt (b) ©Kffi#m^^fefls_b©il^$:it^X^(D^ 
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~ (18) ©V^*l*M#JC|B«<3D:ff8!. 

#5%jgjut-e&«> ±m (i) ~ d9) <D^~?nfrimizamomm 0 

[0 0 4 2] 

(2D ±sh (i) ~ (20) ©v^4xa*i#K:sE*©:£ereJBv^, Ktt?* 

(2 2) #0J&H^4 (Bone Morphogenetic Protein 4) 5:tM^^bT^ 
(2 3) JtfB (11) ~ (17) ©V*r*lfrl^K3B«©:£i£T;BV*S, JK'ffi 

(2 4) 7. hn-Vjfifla^ ffflH (13) ~ (17) ©V^*lfrfCf3«<Z>X h 

n-v«fes, mm (23) mma>MtmmM 0 

(2 6) x hn-vM^, BufH (13) ~ (17) ©V^tlfrlCiB*©;* h 

u--?fflMx*$>&. mm (25) sh«©^^o 

(2 7) gfffH (2 5) (2 6) »ClB*<B:£i£lC J: »JBtf§S*lS, 

(2 8) stria (27) tci2«©m#s:fflv^szii:s:4#«i:'rs, mmm^m 
(29) fffta (2 8) izmm<Djjmiz£ yuMssti-s, tufa (27) (cih«© 

(3 0) MSB (2 9) JC|a«©mM*^tf«Ilfa«#©fc«)<Z>^i6. 
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(3 1) grffB (l) ~ (20) <^ir^l«{cfB«©#&&ffiv>£;i ( >i{cj: 
[0 0 4 3] 

(3 2) SI!!|f#ftTJ3J:tflSiftl^#ftTT% ffffH ( 1 ) ~ ( 2 0 ) 
[0 0 4 4] 

(3 3) i^I^ftTfei^tMtS^Tt, suSH (1) ~ (2 0) 

£ & i: -r -5 , je^mis ^ ^jk^^ws^ * fi * © mm * 7* © # 

(3 4) «»«jK#^Tfe<fcW»«*R*#«T"e, ftrfB (3 l) tcfB*© 

Aug & *s* b . m^mjic t £ mmmmmm& r -v^mmmm tr=.im 

(3 5) att^jSt^TfeAtJfStt^R^^T-e, ffffH (3 1) &cfE*tf> 
[0 0 4 5] 

(3 7) 7. hn-7»ig^ Suia (13) ~ (17) (ZH>1**ljWCfB«©* N 

□ -•7M-£&£> fffia (3 6) sh«©e^o 

(3 8) frflB (2 7) lC|B«<0#t#&-£t?, g^£ 0 
(3 9) Srffa (2 9) (CfB«©^M§r-^ti\ 
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(40) mm o i) izmm<D^mmmmtrc^mmm^(Dmm^ts\ m 

o 

(41) Kmm&&(DM)&<Dmm\c.m'3<m&<D&m. ^ffi&&t$/£f^zm 
m<z>t=.&><DMm7:~2bz>. mm (3 6) ~ uo <D\,\~?tifrimzmma>feM 0 

(42) Kmmm*(Dfflffi<z>mm^m^<mBi>K nm^mmttcitm^m 
m&mmzm^m&v&z. mm (4 n icfB«©E^ 0 

[0 0 4 6] 

(43) (cso'<m^> 7^A>f7-i, 

mmmtm. %r~iznmmm(DmmizMm-tz>mBT*2bv, mfc&mmnmmiz 
m-3<mmtf'XM. ^m. mmmm. mmn. £t^z$z-&/vT*$>z>, mm (42 
) izmm&mm* 

(4 4) ftflH (2 7) &CfE*g<DM<fr£fflV^3££#^£ir£> ISIS (2 9) 

izmm(Dffim<Dftm^w&mm 0 

(45) B&tH (27) izmm<Dm^m^^^t^!mmtt^, mm (29) 

(4 6) x h D - viMfiTt'Ett#lffi5:#S*tlt^# I, KM! 

^^^mmmm^^^mm^comm^^mm-t^m^mmiz, m&n 

(47) * hn-vw, bush (13) ~ (17) o^irnmzmMox h 
n-vm-efe^, mm (4 6) iB«<z)#& 0 

[0 0 4 7] 
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[0 0 4 8] 

zz.x\ m^nrnm^mm^rnxmrnt^mt. mmm±(Dmm^m\^vr^ 
m-mm^m (single ceio xmmzm%nL. Kit^ttsr^^s. 

Kit. m^mm^mmiz^^xmrn^m^m^mzn^n^mmmim^ 
mzm'&nMMizmL. mm^m^xm-mm^m^mmmmm^mmL. zo> 
mmmmm^. mmmz^^^cDmm^mv^^mx^x^^mmoy, m 
n<Dm'&nfflm<DMmzm^t>n2>mm®m& ^ ^^mmmmxmmLmm-t 

l< tem-t-m&mm/cmZx&v, «k^^b<ii3o~3o oisa/ci 2 

[0 0 4 9] 

moi/i©^(Z)i/^y 4 yMtf&&^&z£tf$a*>tix\^2>z\t.frt 3 Vkfc^m 

mm2M, m^t^i^A, 1992) . &ig(Dm'&&Mti&<z>wtmmizm^*>tiz> i 

o" 7 ~i o" 6 moi/i<z)a^^H»#^sra^tcfefc-£> 0 x/^f- ; ^ym\%^^ 

itcDmzmmmmzmm^mt-tmmm^mM tLxftrnzm 
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[0 0 5 0] 

7. t> n - mm<D m*<D&&T"em&nm%i zmmir & z. n x*n& e> z. n # 

[0 0 5 1] 

^^ti^rnxm^mm^m^n^^^mm^mm-t^^iixn^ ?zlh &~z 

^JKm^fe^JK^S^colfflJ^&^^Miatc^Mt^t-Stcii, BMP 4 & 
Ji^<Z)Xfi£1^fr^^^tc^#iJ"f".g> ^ £: "7?£r& -9Z.il L v> 0 

L<tt5~2 0%©«S 1 «lfil?f «r»*Lfe^S:fliV^ 3 7tt»%, L < 
(i 5 % ©XMftft^SR £ MM, bfeC0 2 -Y>^ra/<-^- fC Tig*?" £ li) Sr^f 



2 9 



ffi§E# 2003-3046366 



#2000 — 1440t>y 
tBT?&£jfc^T?&fttfV^fcSifcsjST?% 10 4 ~l#fl UhD-7l 

MmMm'Vk&mmm) , l<&i o 3 ~it i, «fcy#*L<i±i o 2 ~i o 

[0 0 5 2] 

M.fow&mm&t.LXi*, m^zm&nmmaMtmmiz.mLfeigm&x&tiiz 

v^ft%JBv*5 ii:*<-et, #J»Jg#?&, £#*WJtefc ««Sli«r« 
U«S6*JC#«"r«*«®lla)ff^3R^nflB5&|!BStCJ: y PIT e> ft«yBe#©ft3i 

rbsk: j: *; pit & ft«njs a #<B&5ie&SM»#"e s * v**^ £ Mx.n ®scd 
tons *g * t c m ^ <b n £ 7 * ;i/ # - & « v * r n mm z m x x mm -t z m& & m vr <b 

ft-5„ 7 4 A/9-<DlL&£ L-Tli, L < It 0 . 0 1 n m, «fcy«F*L 

<»0.02~12 /tm(S7^ LV*. Z.(D£r)ts:7 4)\;*-llhX 

tt> Aflsftictt, * >^U>#;i^-¥->f h (S«flg^ttS5l) , Nunc 

TC-Ot-h (NuncfcfcgJ) , CO-CULTURE i/ V - U (tT^^-T-ttM 

Neuro Probe Inc..*±§g) ^ &#*«f § ' £ £. fl£'!£Mfl&£X h n - Vif« 

[0 0 5 3] 
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W-y^ ^ysKvK n-^-;tfh;K xt'>t-, 7#n-77>f 

. 7*7>f7i)r (Falconet) & if© J; o \Z j|<D«#5:f#0 J: 5 IC^M^S 

^^^©JKffi^MSS©^*^^^ Ltil Manipulating the Mouse Embryo A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press ( 
1994), Methods in Enzymology volume 225, Guide to Techniques in Mouse De 
velopment, Academic Press (1993), A-f t7-a T J\/ i/ V ~ X 8 — — 
fVTiyy, ESH?:M^M7^X0^1^±t (1995)) ^(CiB«tf) 

Mx.il Dulbecco MEMig*&lC 1 5 — 2 0 %(D KNOCKOUT™ SR (GIBC0BRL*±$g) , 
2 mM^W ^ >, 10 0 #M MEM Non-Essential Amino Acids?g?g> 5 0 U/ 
ml^J/'JX 5 0U/mUM/7°h7^J/>, 1 0 0 fiM 2 — ^Jlti? b 
x#y-;i/, i3J:tfl, 0 0 0U/mlLIF&Mfc*i6S:MK ?fc4Mfc&E, 
LT®^K&«ofc3^*Kf5i&*rrSCI fc#T?£«6 (M. D. Goldsbor 
ough£>; Focus, 20, 8, 1998) „ 
[0 0 5 4] 



3 1 
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VN£ig#JnL^£Jgi&£|&£> P B S SrfflV^i&EJ, b<tt2~3EI?$fc^U 
jiS^MM-fbM ImMEDTAfeitFO. 2 5 % h V ? i/ y 

pbs) ^mx. 3 ivxm-t^-m. &± l<i±5~2 o#ito#u ixmm 

L£JgiffifCttA,?gU l&fomt (Mill 4°C, 2 0 0 Xgt5^) £?t3^ 
[0 0 5 5] 

X*mWlLfct%i& (M^-ti. Glasgow MEMigifilCl 0 %(Z) KNOCKOUT™ SR (GIBCOBRL 
$±W > 2mM^l/^>, 5 0U/mM-^'JX 5 OU/mU hl/^h? 
>f 10 0 /tiM MEM Non-Essential Amino Acids?g$u 1 mM^;i/hT>^fe 

J:t>*100#M 2 -^M^hx^t y -;b&MJU£i&ife) iCtf/uMU It 

) JC, gfc+~mHM/cm 2 , ffH<lilOOajS/cni 2 (DMW»l 
L, 5~20H^, L< &7~ 1 0 BR3 3 lXZXm%. L < 5 

MM b j^it £ it ^, L £ c o 2 A y * =l K - * - iz. x m m £ £ # &f £ r t x 

[0 0 5 6] • , 

T'i^S^Lfe^^ Glasgow MEMJg*felC 1 0 %(D KNOCKOUT™ SR (GIBCOBRL 

ttSB) , 2mM^H^, 5 0U/mU-S/'JX 5 0 U/m 1 7 M^7°h7 

10 0 #M MEM Non-Essential Amino Acids^?g, 1 mM^;i/tf>g|, 
10 0 (iiM2- ^;i/^r^hni^ y 0.1 — 1 OOng/ml, b 

<iil~5Ong/ml0iI©BMP4 5:ttlfcM) IC^^b, 1 T?W 
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$t+~ mnmm/ c m 2 , #£l<&i o o«iia/cm 2 ©»iiiaafa!-e#SL 

, 5-200 Hg, L < 7-100 ft 37 °C L < \t 5 

[0 0 5 7] 

ft^S^itWCO P 9 N I H/3 T 3jfflJ|g,' ^ feiiMC 3 T 3 -G 2/P 

fc^hn-vIiat^Mtts^'Jlc, Mti:oP9|fflE nih/3T 

3«, MC3T3-G2/PA6 MAS, STOMAS, * iifl&ie«Jf^«tl«jlt 
3MWflS#M£ b T v % s & » L JStffi & JB v> S d T*, JEtt#iWlia^ e> 

[0 0 5 8] 

Jil5%JK±, U<tt4 0%JK±, 3 iblZftt L< It 8 0%£A±*ft>m 

[0 0 5 9] 

i. xhu-^mm<?>Mm 

(a) ^j£#JfSig#$Siii^lHJ8& (Manipulating the Mouse Embryo A Laboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press (1994), Gen 
e Targeting, A Practical Approach, IRL Press at Oxford University Press 
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(1993), ;H^7-a7;i/^'J-X8 V~ y # ->f»j 7- 4 > f , E S MIS & JB 
V^^J|V?X<Z>^Sg,¥±*± (1995)) , 

(b) S I HMV^Xfl^CSTOM (G. Martin; Proc. Natl. Acad. Sci. 
USA, 78, 7634, 1981; M. J. Evans £>; Nature, 292, 154, 1981) , 

(c) 7-)XMfi*fflNIH/3T3M (J. L. JainchillP>; J. Virol., 
4, 549, 1969) , 

(d) M-C S ¥ Km.'? f 7 7.WMM&$k<DO P 9 (T. Nakano£>; Science, 
272 , 722, 1996) , 

(e) •7'?XlISfi5llCDMC3T3-G2/PA6|HJjg (H. KodamaP>; J. Ce 
11. Physiol., 112, 89, 1982) , ■ . 

(f) mz4>&<tm&mLx^&zt.ffumztoT^&i&mtmi& (Mani PU iati 

rig the Mouse Embryo A Laboratory Manual, Second Edition, Cold Spring Har 
bor Laboratory Press (1994)) £ 3Mfc^§# h% 4X-5 X h n - vlWJg, 

(Science, 284, 143, 1999) £ fHfcSI* L# £ ft«6 X h n - vHflflg 
±IB©tf»T?=b, »*L/<tt±IB (c) , (d) , (e) CD* hn-vMT^) 

£ o< & (e) ©xhn-viiTOs. 

[0 0 6 0] 

x bu-^mmcommit: m^tir^mizm^^nr^m^m^xm^m-t. 

£> Z. £. L V>„ ^ Manipulating the Mouse Embryo A Laboratory Manua 

1, Second Edition, Cold Spring Harbor Laboratory Press (1994), Methods i 
n Enzymology volume 225, Guide to Techniques in Mouse Development, Acade 
mic Press (1993), AMtV^aT^^ U -X 8 V— y 9 y 4 y , E 
Sfflli&&^fc3EMv?;*©fl2»[,^±*t (1995)) ^{cfa«©JEffiMJ^©^* 
KiMv^S^-r -^-il«ilSS:**l'rsfe»©^ffiS:Mv%«iii=fe7?^, M*&> Du 
lbecco MEMigJfc (GIBCOBRL*±§g) K 1 0 $/J|&"£jfil$* (GIBCOBRLftlg) , 2 

mM^H^X 5 0U/mM2i/'iJ>, & <£t>* 5 0 U/m 1 J* h 1/^ £/ 
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[0 0 6 1 ] 

Kit. mmm^tim^m^^tc^m. mm&oi&MmmM. sbz^zmmmm 

[0 0 6 2] 

. pbsw) -em®^^ 7 T*mbti2>*mm<Di%M e 
-K^amis a* e> ftmmMM & <t o^eii a m v> mm z frit mm -r s mm tc « v > s & 

mvtcMffizm^teffiitmm o.o2%edta^ o.o5~o 

.2 5%(DhU ^>&3^l;i:T?^^-if£-^frPB S) T-ftUt L T HUK U 

o~i%, u< tto . i ro-^^^^Tn- h Lfc.mm.t5mM) c«i 
urn Hr^*-rer^{c £-DX*>Mm-tz>z\ £tfT*%z> 0 

[0 0 6 3] 

Manipulating the Mouse Embryo A Laboratory Manual, Second Edition, Cold 
Spring Harbor Laboratory Press (1994), Gene Targeting, A Practical Appro 
ach, IRL Press at Oxford University Press (1993), A<4 n 7 )\>y V — 

X8 V-yZ-tfv^tyV* E SlllS5:ffl^feIMT^X©^,¥±li (19 

95)) mizmm<D^m^m^\ mm^^z\m>^^^ a mz.it* mBizmm^m 
*ftte^mM&mtffc&^y7ft^yhwmiz&T*m.LfefflM : k. i~ioo* 
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g/mi v u<iii o (i g/m i ©«u£©v>f hv>r i^yc^ti^mx-m 
mm. L<«2~3^ra^*b, pb s-eifcs^u ii^&MttSNi (M 

0.0 2 o /oEDTA^ ( 0.0 5~0.2 5%©M)^»fc6^tt7 

£-g-frP B S) T-ttrftLTHJiRU 7 T*#e>*l£;fc#i5HJ!tf)fgi& 

1 %if^^>T-n- h L£,1fif$fg#m) tCflHIUift 1 B ffiiffltr S d JC <fc o T 
[0 0 6 4] 

stfis, (1982) , (sh^jk) , (1988) , mm 

tCfe^L/fciWiiaS:, 2 0 0~5,0 007F, Jf*b<li5 0 0~l,0 0 07 
K0Xi$>S^lj:ri!5:Ilf U P B S T?»lBifci£tfe, Hadi© 7 7f»e>tlS*» 

&J6UfcifflJ®&»3fc?Bft:»3R 0.0 2%EDTAm, 0.05- 

0.25%®h V •7>s>$>Z>^itT??~r-1i%:&tiPB S) -CiftflS lt@JR b 

MA o ~ l %, ^L<tto.i%t*7f>tn-hL fc#rafg#m) tc» 

[0 0 6 5] 

m MB Wt f c JB v * £ ti -5 ffiffi 0J£ tftf^ ic J: o T if ftg # & £ o X h a - v ft! ffi 
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it. B^mmmm^^mMLm^mf^x^^mmmm^^m^m (i98 

7-1999) , Basic Techniques for Transmission Electron Microscopy, Acad. P 
ress (1986), l^IIif t - hV-^T^, (1993) ^{C 

, 0.1~5 0% % 0 < it 1 ~ 1 0 %, J; *J£F2; b < &3 ~ 5 %CD/\°^7tf 

isibu iuif$i<tt3o^iiu p b sxmmm&-tz>z.£iz&^Tmm 

[0 0 6 6] 

fls£tf^f-£^£:#-£££o M£&;gMi:LTffiv\ 
tl*TiCfS:#<^StbT^U (N. ItohP>; Cell, 66, 233, 1991) , 
[0 0 6 7] 
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[0 0 6 8] 

(l) sKy'?n-^Mfi#<0ftMK 
V y * n - SrtfHfi-r -5 d f s . 

s&&is©i8«te«fr%ies£fcy io 4 ~i o 8 M<^>iNiif&%><& v^i^SEitsnj^^ e> 

WIS L fcffl]fe|gW# 0 . 01-1 0 mg*«#* LVn„ 

*&&MWu JS^3&T2;a/t>K 7n^f>F0^r^;t>F (Co 

mplete Freund' s Adjuvant) zfcgfcftT ^ ^ — *J A>>f;K SHiiC^f 

3-7 H BICHRJSMHRJ: »J&JfaU ^Jfa^tfA&fcMv^ft&lgCfcSJS 
-TS^^^^^M^ (#3i&&iW)£SS (ELI SAi) : ^#B£fU (19 
76^) , Antibodies-A Laboratory Manual, Cold Spring Harbor Laboratory (1 
988)] ^tt!7n -if ^ h*-#-£fflV^#:i& [Monoclonal Antibodies: 

principles and practice, Third Edition, Acad. Press (1993)) ^XWM't^ 

o 

[0 0 6 9] 

sib>(Dj}& (D. H. Jones and A. L. Matus; Biochim. Biophys. Acta., 356, 27 
6, 1974) &JBV*TW§H:-££fc#T?£, :©ffll^^-Mf^i/-h 

yjfo$jt&ifc»u »jfii?ts:^it v wssj-rs^iijc j: u aKu * a —r;vm^w.m 

[0 0 7 0] 
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fC££i&#r\ # ^ U >>I/@&tfcJt [Antibodies, A Laboratory manual, Cold Spring 
Harbor Laboratory, (1988)] , ifciiDEAE-t77D-X*7A, IS^f*" 
> 3^m* ^ A v ^ n t- <i y A * £ « G - # 9 A & £ ^ &>f JimM* .9 £M V a 

o 

[0 0 7 1] 
(2) ^; ?U—f-)\/tfLtti<DWm 

#e>*lfc*MW#<Z>Mfl&$: N ^-MT^^-^^iii (pH7. 6 5 

[0 0 7 2] 
(b)#«Si|lBI&<DMK 

#J;U£, 8 -7WT->lf<[£v?;* (BALB/cffi^) #«jaJfflfla«cP3-X63Ag8-Ul 
(J^T, P 3 -U 1 [Curr. Topics. Microbiol. Immunol. ,81, 1 (1978) 

, Europ. J. Immunol., 6, 511 (1976)] , SP2/0-Agl4(SP-2) [Nature* 276, 26 
9 (1978)] , P3-X63-Ag8653(653) [J. Immunol . ,123, 1548 (1979)] , P3-X63-A 
g8(X63) [Nature, 256, 495 (1975)] 3 &. 3 *l & ©MUSI* 

It. 8 -Tif^T — yt&i& [R PM I - 1 6 4 OJStffitCJOl/* ^ y ( 1 . 5 mM 
) , 2 -*;i/#^h:n# ^ (5X1 0" 5 M) , Vx.y$ yy ( 1 0 n g 
/ml) J: tf^Jl&Jfclfttfi (FCS) (C S L*±|g, 10%) £#[Jx.feigiS (Jg* 



3 9 
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o n n A 
PI £j vy \_/ \y 



1 a A r\ r- 
— X <± *± U U ^ 



T> lESMitffifcvO) tC, £ £&C 8 -Tif ^7-> (1 5/tg/ml) £#D;i£ 
igMS] -ejHtftf #fflMltrtf>3~4 HtatciES^P«!l7?««L, Stele ttg&MI 
2X1 0 7 MJ£JLtfflvx£ o 
[0 0 7 3] 
(c)/\>f K-vco^ 

(a) -eifc# b fcSt^^iWiia £ (b) VT&m b ^#^ffl« 5:ME Migifi * & P 
BS (y>irthy?Al. 8 3 g, U>H-*'J9A0. 2 1g, :&&7. 

6 5 g , sssTKiuyh^/, pH7. 2) ti<^u «mea««, ^m^m 

J& : #«M*BliS= 5~1 0 : 1 lC&£J:3tB-£U 1, 2 '0 0 r p m*C 5 

We>*ifctfc«Ht»-©01lg|ffSJ:<S<b, MMSNc, Jt#b&#e>, 371C 
10 8 ^14Mfc'J, jj<>jxf l/>^5>f3-^- 1 0 0 0 (PEG 
- 1 0 0 0) 2 g. MEM2mlfiJ:TOfK^J/K (DMSO) 0. 
7mUil^lfeM4 0. 2~lmlMJL> 3 *> JC 1 ~ 2 #|R|#lCM EM# 

ii~2mi zmmrnvtz* 

TTO [iE^«Stct:sK^-9->^> (10" 4 M). (l. 5xio" 5 M 

) £J:tfy^ 7 ^-rU > (4X10~ 7 M) £#Dx.£^ifi] 1 0 Oml^CMf 

[0 0 7 4] 

WiMMWL*. 9 6 3*i&*MS:/l/- MC 1 0 0 ^ 1 /^f^^ftL, 5%C0 2 >T 
>^rL^-#-tfV 3 7tt*7~14 0^#t5„ 

fg*1&, *g*_fc$f — aJSrh »; T^rf^-f X [Antibodies, A Laboratory 
manual, Cold Spring Harbor Laboratory, Chapter 14 (1988)] ^CizR^ t> tl 
Ti,^Z>Bmft&W%.&. ZfelZ^J V U--f-JlT>^tf¥>( X [Monoclonal Anti 
bodies: principles and practice, Third Edition, Acad. Press (1993)] %f\Z 

4 0 ftHE# 2 003-3046366 
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[0 0 7 5] 

ft*mm&7U- Mcrr- h U /W^U K-TJ&*Lh» *)U<t*«M0D(d)"e 
[0 0 7 6] 

*>«s»L;M^ffi#&;sv* a ufcri^ 

[0 0 7 7] 

1IEIB ft, HTJgtffi (HAT»^)75 y > &BfcV^JgMfi) , 2EIBli 

* o - jiffifa & mm -t z> a 4 -? v k - k l r -r £ . 

[0 0 7 8] 

7 V XZZ/j&M 12, 6, 10, 14-fh7^fM>^fA> (Pris 
tane) 0. 5 m 1 &M£f*I^ U 2iriMft5] Ufc8~10l^V 



4 1 
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4 7V F-t«5~2 0 x l 0 Q MM/n*M.y&\HK&M^rZ> o 10-2 10 
^HS#M:L£v?*7^K*£$PfcU 3 ,0 0 0 r p mt 5 #IS3&iMNBI ' 

[0 0 7 9] 

U-^5VMi2 8 0 nmt«Ii 'Jia}t§„ 
[0 0 8 0] 

±13 2 b ^ fc M v * fc x h n - yrmm Z ^fcjSiS t L T # & ti 

^T, iW^IIt5M^?:Mt^ri:^T'tS 0 JMfclftlCtt, Molecu 
lar Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Lab 
oratory Press (1989) (£*T, ^1/^3.9- • * □ - — > 2 JR£B&^*) ^Cu 
rrent Protocols in Molecular Biology, John Wiley & Sons (1987-1997) (J£A 

T, *i/> h • -fa bn-jiX ■ 4 y • - *uV , 

J 9 y^Ofr^rJ X [Monoclonal Antibodies: principles and pract 

ice, Third Edition, Acad. Press (1993)], 7 >^tf^-f X > 5^ — 7 U > ^* [An 
tibody Engineering, A Practical Approach, IRL Press at Oxford University 

press (i996)]mzmm^nr^m^n--y^<D^m^m^^^t.^x^. m 

[0 0 8 1] 



4 2 
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[0 0 8 2] 

iiiisiiiTit 77-^ mm. mm. mmmm. «%ibj8&^ 

- # - £ ^ L T V % £ © ifi m v * e> 4x o 
[0 0 8 3] 

Xlt. ft^7>i^T-i/>-h'J7;i/tniHti/')A)S [Methods in Enz 
ymology, 154, 3 (1987)] , 2/ 7 >®E^7 — 2? > • 7z;-^ - ^UD 

(AG PC) [Analytical Biochemistry, 162, 156 (1987), 
, 9, 1937 (1991)] fc^tf&tf&tlS. ^RNA^^poly (A) + R 

NAi:LTmRNAS:SI$8-rs^«Si:.UTtt» * U =f (dT) O - X 

ii^i^m tei/*?.?- - #a-=.>ymzm) ^fcw&n*. ££ic. Fast 

Track mRNA Isolation Kit (Invitrogenftfc) , Quick Prep mRNA Purification 
Kit (Pharmacia*±) & if <Z)3f V h £ffl 3 £ tC «fc *J m R N A £M3g-r -5. d i: ifi 

[0 0 8 4] 

X. liSuperScr ipt Plasmid System for cDNA Synthesis and Plasmid Cloning (L 



fUIE# 2003-3046366 



w2 000-i440i)9 
ife Techno logies^fc) , ZAP-cDNA Synthesis Kit (STRATAGENEfct) £fflV^;£i£ 
[0 0 8 5] 

a 

7T-^S1g^j|tBiiai:L/TfflV^*»-^tCtt, rUIt©3p<y hRecombinan 

t Phage Antibody System (Pharmacia^) Z. £ Tf, ilbfecDNA?: 

[0 0 8 6] 

t & -s jffitfi x. ^ * * - izmmz.®} * t* m £%sg «rtg -e & £ £ m rbc , ^n^-^ 

[0 0 8 7] 

IS^K^^r-i: LTIi, pBTr P 2, pBTacl, pBTac2 ( ^1**1*.^- U > 

tf-V^/W AttJ: U HjIR) , PKK233-2 (Pharmacia*!) „ pSE280, pSE380, pS 
E420 (Invitrogen^h) , pAX, pMEX (M0BITEC*±) , pGEMEX-1 (Promegafr) , pQE 
-8 (QIAGENfr) , pKYPIO (#^Bg58-110600) , pKYP200 [Agricultural Biologi 
cal Chemistry, 48, 669 (1984)] , pLSAl [Agric. Biol. Chem. , 53, 277 (19 
89)] , pGELl [Proc. Natl. Acad. Sci. USA, 82, 4306 (1985)] , pBluescript 

II SK(-) (Stratagenefcfc) , pTrs30 [ Escherichia coli JM109/pTrS30 (FERM 
BP-5407) JzVmW , pTrs32 [ Escherichia coli JM109/pTrS32 (FERM BP-5408 
) i»J9!JS] , PGHA2 [ Escherichia coli IGHA2 (FERM B-400) «fc »J #|fg 
BS60-221091] . pGKA2 [ Escherichia coli IGKA2 (FERM BP-6798) «fc U MfSU # 
H§Bg60-221091] , P Term2 (US4686191, US4939094, US5160735) , pSupex, pUBl 
10, pTP5, pC194, pEG400 [J. Bacter iol . , 172 , 2392 (1990)] , pGEX (Amersha 
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m Pharmacia Biotechft) , pETS/*"rA (Novagenft) ^ &mf£ Z. t. £ S 

o 

[0 0 8 8] 

&J:v^ $[;LJ£> trp^n^-*- (P trp ) , iac^n=E-^-, p^n^-*- 

-*-&&lf -Si *fcP trp «& ZofiJUStfeynt-^- ( p tr P x 

2) , tac^n^e-*-, lacT7:/n let I:/n ^E- 3 

U vtfV- AM^@B#JT* -f (Shine-Dalgarno) ffi#ffcg|$& 

[0 0 8 9] 

m^.m^t.Lxit. xs/xu fcrjs, t^frs, a^^xjr, ^u^^f 

IcMt"^^^^ Escherichia coli XLl-Blue, Escherichia coii XL2- 

Blue, Escherichia col i DH1, Escherichia coli MC1000, Escherichia coli KY 
3276, Escherichia coli W1485, Escherichia coli JM109, Escherichia coli H 
B101, Escherichia coli No. 49, Escherichia coli W3110, Escherichia col i N 
Y49, Serratia ficaria , Serratia font i col a , Serratia 1 iquef aciens , Serrat 
ia marcescens , Baci 1 lus subti 1 is . Bacillus amylol iquef acines , Brevibacte 
rium immar iophi lum ATCC14068, Brevibacter ium saccharolyticum ATCC14066, 
Brevibacter ium- f lavum ATCC14067, Brevibacter ium lactof ermentum ATCC13869 
, Corynebacter ium glutamicum ATCC13032, Corynebacter ium acetoacidophi lum 
ATCC13870, Microbacter ium ammoniaphi lum ATCC15354, Pseudomonas sp. D-01 
10^ £ & if 5 3 t. tfT'g 5 o 
[0 0 9 0] 
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oc. Natl. Acad. Sci. USA, 69, 2110 (1972)] , h^7XhiS (#HgBg63- 

2483942) , tfrltGene, 17, 107 (1982) ^Molecular & General Genetics, 168 

, 111 (1979) KiB«©:£SM£&&tf 
[0 0 9 1 ] 

iff&tiiiiibTSv^^cit mm^v *-tvx. mz.it. yepi3 

(ATCC37115) , YEp24 (ATCC37051) , YCp50 (ATCC37419) ^fefeffSril^lf 
, PH05^nt-^-, PGK^ne-^- GAP^O^-^-, ADH^ 

n^e-*-, gal l^n^e-*-, gal lOT/n^-*-, t-hi/a^^gai 

^"n^-*-, MF a 1 ^D^-^f-, CUP l^n^E-^-^^^tf S^il^T^ 
[0 0 9 2] 

S/a.? — ^"^ -fexM^lcMt" mZ.lt. Saccharomyces cerevisi 
ae, Schizosaccharomyces pombe , Kluyveromyces lactis ^ Tr ichosporon pullu 
lans , Schwann iomyces al luvius ^ & if g> Z. hff^^&o 

•f*l*;MV^^ /Wittf, xl/# hnsKt/-S/3>8c [Methods. Enzym 

gI.,194, 162 (1990)] , ^7xD77^hS [Proc. Natl. Acad. Sci. USA, 8 
4, 1929 (1978)] , #BftU^9ASj [J. Bacteriology, 153, 163 (1983)] , Pr 
oc. Natl. Acad. Sci. USA, 75, 1929 (1978)fBI8©#$£^&&lf £ * 

So 

[0 0 9 3] 

s&i»lBlfa^:^s±i:UTMv^s^i^^c^±, ^^-tix, mz.it* pcd 

NA I, pCDM8 ( 7tni/tti: UTfiflR) \ pAGE107 [#(1^3-22979 ; Cytote 
chnology, 3, 133, (1990)] „ pAS3-3 (#1^2-227075) % P CDM8 [Nature, 329 
, 840, (1987)] , EBV Vector (Invitrogenft;) „ pRc/CMV2 ( Invi trogenft) , 

4 6 ' fflI#2 0 0 3 - 3 0 4 6 3 6 6 
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pRc/RSV (Invitrogen^t) % pZeoSV Vector (Invi trogenft) , pcDNAI/Amp ( 
Invitrogenfcfc) , pDisplayp (Invitrogen^t) , REP4 (Invitrogenft) % pcDNA3 
.1 Vector (Invitrogenft) , pXTl (Invitrogen£t) „ pSG5 (Invitrogenfr) , p 
BK-CMV (Stratagenefr) , pBK-RSV (Stratageneft;) , pAGE103 [J. Biochemistr 
y, 101, 1307 (1987)] , pAGE210l£S:&tf 5 Z. H^tt5. 
[0 0 9 4] 

•ZtlWVI** MfLlX. h*jfUV4 frX (CMV) (D IE (immediate early) it 

fc^-iD-Ja^-*-, sv40<7>M§:/n ; e-#- > uhn^^^^c^n^-^- 

3c D — # — £l : ^4{CfflV'*T : b<fcV , » 0 
[0 0 9 5] 

?S£ijM£ htf)MT*3D£^-v;W\* (Namalwa) ^^©HffM 

T'&£C0S#HJ^ ^-V>r-->C- /NAX*-<DiMffiT?&SCH0*Hj|B, HBT5637 (# 
H&HS63-299) ^S&tfSit^^i. 
[0 0 9 6] 

#-(Z)^A#?££: L/Tli, ««&{CDN A &#At S;£SsTf&ft 
tf^TtltjfflV^r il#T'£, Il/nO/Kl/-i/3>S [Cytotechno 

logy, 3, 133 (1990)] , V yWtiJ frl/V (4SM¥2-227075) , 'J/K7x^ 
2/s>« [Proc. Nati. Acad. Sci. USA, 84, 7413 (1987)] ^Sr&tf&Zli;}^ 

[0 0 9 7] 

> • - • ;4"D £/ — Baculovirus Expression Vectors, A Laborato 

ry Manual, W. H. Freeman and Company, New York (1992), Bio/Technology, 6 
, 47 (1988)^{CSa«£*lfc#i£&C iot, *>>**««:$8J§J'r 

o 
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[0 0 9 8] 

S^tCfeV%TfflVxP J tlSjfte^#A'<^*-i: UTtt, M^-tf, PVL1392, p 

VL1393, pBlueBacIII ( h & tC Invitorogenft) £ fctfT'^S. 

r ? h 77 • # u 7 * ;b— # • ^^i^t- • # y k n s/*. • # >r (Aut 

ographa californica nuclear polyhedrosis virus)^£5:#J l^-g> Z. £l# ? T*c£'§>° 
[0 0 9 9] 

MMM&£t/T&, Spodoptera f rugiperda roffFUflflfla-e & -5 Sf 9, Sf21 [Bacu 
lovirus Expression Vectors, A Laboratory Manual, W. H. Freeman and Compa 
ny, New York (1992)] „ Tr i chop 1 us i an i CD jffi HMflg 7? & & H i gh 5 (Invitrogen 

• (#BB¥2-227075). , y>K73i^S/3>i£ [Proc. Natl. Acad. Sci. USA, 84, 
7413 (1987)] *g$:$>tfZ>ZL£tfT*gZ 0 
[0 10 0] 

ffiftifflliaSrlS^jWIISi: LTfl!^S»-&tCtt, W5L*<>7 # - £ IT, «U.fcf, T 

JSV^TfcJ:<, A^^U-Wi'f^^ (CaMV) 60358^0^- 

[0101] 

\t^-ffr*>m^&Z.£.ifiX"g* r^D/^f'J^A (Agrobacterium) 
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(#H&HB59-140885. #ggBS60-70080, W094/00977) , Xl/*hnjKl/-£/3> 
m (*f#B|Bg60-251887) % A - ^ -f * ;i/ # > C&fc^m) £MVn£#& (#fFH2 
606856, #fFH2517813) £ d t^ttSo 

[0 10 2] 

<5 o 

[0103] 

& E © y ju =r - ;i/ £ m v ^ S r £ # t? £ £ . 

t&mo^mit&m. &^mc ^xdr^, &m^*r*. 

[0104] 
[0 10 5] 

mumi* 1 5~4 o°c^i: ig*B#ra&, «si 6i$ra~7 bht?s>s. ^« 
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ffi|E# 2003-3046366 



#2000— i4 4059 
#<Z>pHl±3. 0-9. OtC^-TSc pHCDHBEtt, M»*fcttW»<B&, 7 

*>J:V* 0 M^-H lac^D * - * - V^fcffiiJI^^ * # - H^ftWSk h 
[0 10 6] 

MStlT ^<g>RPMI1640:fgife [The Journal of the American Medical Associatio 
n, 199, 519 (1967)] , EaglecDMEMigife [Science, 122, 501 (1952)] „ 
V =i Bfc^MEMigifi [Virology, _8, 396 (1959)] , 1 9 9 igiS [Proceeding of th 
e Society for the Biological Medicine, 73, 1 (1950)] * fcliitl totgifolC. 

[0 10 7] 

mmt. il^P H 6-8. 30~40°C, 5 %C0 2 #^ET^©^#TT? 1 ~ 7 
[0108], 

J8 3*lTV^TNM-FHigMfi (Pharmingenft) „ Sf-900 II SFMigifc (Life Techno lo 
giesfcfc) % ExCelUOO, ExCell405 ( V^Jltj JRH Biosciences^) , Grace's Ins 
ect Medium [Grace, T.C.C., Nature, 195, 788 (1962)] ^ Vn £ £ t^V & 

^IH I«pH6~7, 2 5-3 0°C^tf)^#TT*, l~50|fTi 



5 0 
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[0109] 

«, -MlZ&HZnT^Z>2±^Z/>f • T> F • X (MS) igifc, ^U-fSCWhi 

ig^te, I$pH5~9, 2 0~4 0tfflMTT'3~6 0gr4l7e) n 
[0 110] 

_hiHtf>££U, #3*fE{C;}3tt£X Nn-?I»^IILfccDNA§:M 
[0111] 

TV^/ftir-f X [Antibodies, A Laboratory manual, Cold Spring Harbo 
r Laboratory, Chapter 14 (1988)] , J V n ~-f-JV7 yfiR^rJ X [Monoclon 
ai Antibodies: principles and practice, Third Edition, Acad. Press (1993 
)], yyf-T&^J 31 y V — T U y ?f [Antibody Engineering, A Practical Appro 
ach, IRL Press at Oxford University Press (1996)], iiftil^lS, H 3 

m, w.¥mffi (1987) ^ci^^nt^siiMim r^f-fx [An 

tibodies, A Laboratory manual, Cold Spring Harbor Laboratory, Chapter 14 
(1988)] , ^ J 9 U —-f-JlT y tf-'r-f X [Monoclonal Antibodies: principle 
s and practice, Third Edition, Acad. Press (1993)], Ty^f-iR"? << ^yV — 
T U y f [Antibody Engineering, A Practical Approach, IRL Press at Oxford 
University Press (1996)], Int. Immunol., 10, 275, (1998), Exp. Hematol. 
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, 25, 972, (1997) ^JC^^ £:ftT Vn£ ^ n h * - # - £ 
fctt^V 9 O —~f~)\/7 y^sRir-f X [Monoclonal Antibodies: principles and p 
ractice, Third Edition, Acad. Press (1993)], 7>f -f l>^-7'J > 

[Antibody Engineering, A Practical Approach, IRL Press at Oxford Unive 
rsity Press (1996)], J. Immunol., 141, 2797, (1988)^(C«&^ *b *IT V* £ A 

- y trm *mvf z> r n tfi-e % z> . 

[0 112] 

5B^Lfcj&K«gl#K:#ALfc c DNA£#iit-£;£i££ Itlt ?i£«ic 

Mol. Cell. Biol., 8, 2837 (1988)^fClB*gtf>MStf> V T - V* V $ 

? KK^^-SrEJR'rs^as, &5V^*H i r tSj&WS^fctf-eSS. ^fe 

gi loo-i oooi) ^6*:Siat:^-;i/^b, gWfcfs 

m«*K&#&^*5£H&3efc^fcVViS3B (Mx.il 10-1001) OcDN 
[0113] 

mZ-tey-yiS- (Sanger) t>Wr7t*ri/m [Proc. Natl. Acad. Sci. USA, 74 
, 54S3 (1977)] IPRISM37 7 DNAi/-^X>1f- (PE Bi 

osystems*±$S0 ^©SSSB^tflSiK&M V^T^«f'"T 6 3 i: tC J: U , IDNA0 

[0114] 

& EtlS-r * £ £: #-e £ s . 

&v^« (Mill*, ^&-r<g>HSfeM3 IC^TWafcSflTV^) &3PJMLT»3S 
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[0 115] 
[0 116] 

Ttt, ^-V-f --XA^^^-Mfi*©CHOM (T. T. PuckP>; J. Exp. 
Med., 108, 945, 1985) , 7 7.U*^ K U if ;i/»Kfi#©C O SiWJS (Y. Gluzm 
an; Cell, 23, 175, 1981) , 3 v ft^A — lM|^ffifl*OMD C Kli (C 
. R. Gaush£>; Proc. Soc. Exp. Biol. Med., 122, 931, 1966; D. S. Misfeldt 
£>; Proc. Natl. Acad. Sci. USA, 73, 1212, 1976) , ^ v h Mffli^M%& 3 Y 1 
(S. Sandineyer^; Cancer Res., 41, 830, 1981) j^^WbtlS. Ife^ot 
, Silfihlt, CHOIE MDCKHHSS, 3Y1«, J:»J#*l/<ttS 

V4 om©#§^^#-£fflv^^^n-:^>^M&co sisa^^s 

[0 117] 
[0 118] 

^^{C^A>^^, if«#i, 7l/>f^UX, v> h>#*y >*=e>f-*--f 
if-, #>f 7 ^ffi?Stt«aftcj: «JB&£i»U ft* & # S 

jR?£, yiWUlf^ (DEAE) -t77n-7, DIAION HPA-75 (H^fc 
ffttt) 3Jl/2?>&MV^|£>f nv h ^57^f S-Sepharose FF ( 
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Pharmacia*±) ^ffll/^>l:M^fc|>ft>^i^DVh^77^-S, 7"^Jl 

[0119] 

4. K«#ini&<z>99$! 

#&re©&ffi#*WliBW:, 35C fR [Manipulating the Mouse Embryo A Laboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press (1994)] IZ 

[0120] 

m%mm^mm(D^mm(Dm^mmhJEm^m^m^LrMt. wiimut^ ( 

Nature, 385, 810, 1997) „ Cibelli^ (Science, 280, 1256, 1998) , 
£ (Sfiliii, 44, 892, 1999) , BaguisiP, (Nature Biotechnology, 17,. 
456, 1999) , Wakayama^j (Nature, 394, 369, 1998; Nature Genetics, 22, 12 
7, 1999; Proc. Natl. Acad. Sci. USA, 96, 14984, 1999) , ; RideoutllUb ( 
Nature Genetics, 24, 109, 2000) ^ICJ: oTM£*l£#&£fflV^, MX.lt 

[0121] 
[0122] 

&z&Wk?&m(nmffi*t%mi;T^z>mi&it, 5-30%, #£l<&io% 

$/Jte^ifofc&^tf*gtffi M2««) ^&3~10H, #£L<1± 
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5Hia, o~i%. &£ b<i±o . 5%<D&vi/&!&&m : k^&&m.mmmzm 

T*%]ffllt'tZ>Z.£tfXgZ> 0 Z.O>1imt. m$LMV!}f)\ WAtfkyy, -v*?. ? 
ii«"r««ia)j|«JBe<0«S:ftA LIRNria, b < 1 ~ 6 

[0123] 

*D»^fc S « Bfe« S *i * * T? S BB«& t- S r i: nTIB t «; S . 
*J»Bft $ & R8t 3 ft fc*£»IP*T?3&£ 5:i^t5Mi:lT tt^iJCCO 

^^e>tit^5 0 MMI5:MMi (G0»§fcb<l£Gl83) Kl3S#L*J» 

a; b fc^ «^it&-£i£& if tc<t o t mm<z> m%mm<D&m b 

t-£^£T*2F^£^'[£ftb3§££lf{^£it<5r ift&Sfr 
«bfe*S»IPK:«S:^A'rsci4:-e*lflBftbfc«S:, SIv^ * □ v^bf a 1/ 

- * - & m v % & if tc j: o r mm (D m$LM®<D &m v t=. ic b , 

££TO£-fr£ci£::tf-e£So d(Z)#&te, Hf?U»4&#, 
[0124] 

^ofe^&£&H&bfcfP##£>*l*ltf, Manipulating the Mouse Embryo A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press ( 
1994), Gene Targeting, A Practical Approach, IRL Press at Oxford Univers 
ity Press (1993), A>ft7-a7^i/'J-X8 V-l/ 9 —tf 4 > ? , E 
SlSS^fflv^fellT^xM^ia (1995)) ^JC|E*©^©^SSifefflv^ 

[0125] 
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^-fe^±©^6^jt^^(Dafc^«, Manipulating the Mouse Embryo A Laborat 
ory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1994), 
Gene Targeting, A Practical Approach, IRL Press at Oxford University Pre 
ss (1993), yUtv-aT^i/i/'J-XS V- y # ->fv7-4 y 7, 

^£^Mv?;*tf>#$g,^±*± (1995)) mzmmoumzm^^ mi^T© 

[0 12 6] 
[0 12 7] 

y 2 Mollis y h - -fa • 4 y • ^i/^av- • ;Htni/'-f 

— ~y#'i/?> J r& (Genome Systems^!) -^Universal GenomeWalker™ Kits (CL0 
NTECH^fc) teEltm^ZZtHZj: U, mMifLfc^CDf J ^m^^^m-t^ Z\ £ 

UW&fc^*fflmffiWk?t-tZ>fc&>(£>Z-->fv h^*#-te. Gene Targeting, 
A Practical Approach, IRL Press at Oxford University Press (1993), /W 

*°?-=LT)itsv -xs v-y z-Vvt-j y>f , e smm^m^r^^t? 

X(Dftm,¥±l± (1995)) ^{Cfa«©^^(CLfc^oT^t-^3h^-e^S„ 
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[0 12 8] 

=ffi|wfMSIX.^$:^^tC^J5!Jt--2>^^i: IT, Mill Gene Targeting, A Pr 
actical Approach, IRL Press at Oxford University Press (1993), A4 

ttm,¥±t± (1995)) mz&mtottifn^mm* ^n=e-*-sg^ 

PCR Protocols, Academic Press (1990)] ^s##tf fb*l£ 0 

[0129] 
7. «Mfi(Z)|99g 

Sl^iilltlt BMEigifi (Proc. Soc. Exp. Biol. Med., 89, 362, 1965) 
, BGJbigi& (Exp. Cell Res., 25, 41, 1961) , CMRL 1066igi& (N. Y. Academy 

of Sciences, 5, 303, 1957) , Glasgow MEMigifi (Virology, 16, 147, 1962) 
, Improved MEM Zinc Optioniglfi (J. National Cancer Inst., 49, 1705, 1972 
) , VfiMmw (In Vitro, 9, 6, 1970) , Medium 199igi& (Proc. Soc. Exp. Bi 
ol. Med., 73, 1, 1950) „ Eagle MEMJgifi (Science, 130, 432, 1959) „ Alpha 

MEMigifc (Nature New Biology, 230, 310, 1971) , Dulbecco MEMfgifc (Virolo 
gy, 8, 396, 1959) , AA^i (Exp. Cell Res., 29, 515, 1963; Proc. Natl. 

Acad. Sci. USA, 53, 288, 1965) , RPMI 1640JM (J. A. M. A., 199, 519, 
1967) „ Fischer' sigjfe (Methods in Med. Res., 10, 1964) , McCoy' sigi& (Pr 
oc. Soc. Exp. Biol. Med., 100, 115, 1959) , "?^'J7^^EM (Exp. Cel 
1 Res., 69, 106, 1971; Exp. Cell Res., 89, 139, 1974) £ «fc If 3*1 £ (DMS 

tgwtez. W}®}MM<M%mzm\^z> 3 tang ^mmx^tat^-m^mmmm 
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[0 13 0] 

^fc. Manipulating the Mouse Embryo A Laboratory Manual, Second Editio 
n, Cold Spring Harbor Laboratory Press (1994), Methods in Enzymology vol 
ume 225, Guide to Techniques in Mouse Development, Academic Press (1993) 

J|^?Xtf>fi^,¥±*± (1995)^JC|B«©J2^#©fc«)©^*, Mill M2^ 
M16 «Jfi, Whittenigifc, fttfWfilJBi&ififc if , JE<Z>fg#lCffi £ 

[0131] 

•So -£tf>jyfclftMi: LT, rfrM© KNOCKOUT™ SR£M LfcMMigifc (M. D. G 
oldsborough^; Focus, 20, 8, 1998) „ >f > X U > £ «fc h 9 >X 7 x U > £ 
^JDLfejfeM^^ [MtU*, CH0-S-SFM II (GIBCOBRL*±§g) , Hybr idoma-SFM ( 
GIBC0BRL*±§g) , eRDF Dry Powdered Media (GIBCOBRL*±Sg) , UltraCULTURE™ 
(BioWhittakerftJg) , UltraDOMA™ (BioWhittaker*±§g) , UltraCHO™ (BioWh 
ittaker*±$<0 , UltraMDCK™ (BioWhittaker*±$g) , ITPSGfgife (S. HosoiP>; C 
ytotechnology, 5, S17, 1991) , ITSFn^l (A. Rizzino and C. Growley 
; Proc. Natl. Acad. Sci. USA, 77, 457, 1980) , mN3§iS (S. Okabe£ ; 
Mech. Dev., 59, 89, 1996) & E ] , i$fflfl&&5fctf) £»J b fctgifc [Mx. it. # 
ffi^mffiMfflffiPSkl<Dmm±WZ'Bl}ULfrmi& (G. R. Martin; Proc. Natl. 
Acad. Sci. USA, 78, 7634, 1981) „ _tfE 1 fCfB^tf)* h U - Ttiiti&<Dt&&±W 

T#btlfelaMJER^S:^'tfflSfl!l, #7£E£H^4 (Bone Morphologenetic Protein 
4, J^T TBMP4J fcV^) if h * ttfctfiB*ifi C 

D-CHO (GIBCOBRLttSS) > PFHM-II (GIBCOBRLfrgg) , UltraDOMA-PF™ (BioWhitt 
aker*±$g) fcif) #W(b*l£ 0 
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[0 13 2] 

( i ) *mm<Dfritmmjjm u fc® 5t©w * u - - y vism 

[0133] 

if, {£#^ti^ mmit&m* mm^m. sei< *t^d\ 

[0134] 

*-ic^-t£T##*tc&flll'r * fel±y jtfV-AfcifCDAXft&fc 

^ ^ \zm a u r tcs5#n-r s if w e> n s „ -t (D^mm 

fcUTfcfc, J|fl«liL^>f^X'<^^-S:Mv^fea^»«fK:g8-r«5?8© (Proc. Na 
tl. Acad. Sci. USA, 92, 6733, 1995; Nucleic Acids Res., 18, 3587, 1990; 
Nucleic Acids Res., 23, 3816, 1995) & ZL £. tfT* ^ <5„ 

3 ti e> <d ±SB#ffc3S*8s tc ^ w s fg#^ tc if ©. * e> & man? % 
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ta -r £ z. h nm •* z> z. t ■& z> . mm& tc & v ^ t 4Mb © ss s ¥ii m -r s & 

£lSra©i&*tfc, Mill ^JE^IIHSa^J;t>*^E^a5fe<Z)M^©^Mb^<Z)® 

&£LTte. JlttftlCtt. van Inzen P, e>3MCf§# L fe^MSS 

S:ffl^T?S-i&«ffiS:?M3£UfcM*«#tf 5>tlS (Biochim. Biophys. Acta., 1312 , 
21, 1996) Q 

[0 13 5] 

(2) *nm<Dmm*tt-r&&m 

wmm&mm* mm^mm^m. ftn&mm. 4>&&mfcm. mmm&m 

[0 13 6] 



6 0 
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[0 13 7] 

VN^^^^-r#^>7b\ ■ZOMtfoMMt.LT. yy^Tf^^X [Antibodies, A La 
boratory manual, Cold Spring Harbor Laboratory, Chapter 14 (1988)] , 
J $ D ~-^Jl>T yf'iR^r 4 X [Monoclonal Antibodies: principles and practic 
e, Third Edition, Acad. Press (1993)], T>^aKt-V X> V — 7 U > >f [Anti 
body Engineering, A Practical Approach, IRL Press at Oxford University P 
ress (1996)], Int. Immunol., 10, 275, (1998), Exp. Hematol., 25, 972, (1 
997) ^iCi&^tlT^S 7D-t>f =EJVU—r)l 
7 yf"^-^ ^ X [Monoclonal Antibodies: principles and practice, Third Edi 
tion, Acad. Press (1993)], 7 y^-tff-f X> i?-7 U > 9 [Antibody Enginee 
ring, A Practical Approach, IRL Press at Oxford University Press (1996)] 
, J. Immunol., 141, 2797, (1988)^fCM^ h tlT ^ Z> A- > M^i® 
S« (SgHJK) ,SB«J£ (1996) «ttCia*©^Hli«S©af«MS:fUfflLfcjtt 
Jfi4)"H*S & #tf £ 3 # T*£ £ o 
[0 13 8] 

li, i!tS8 (4) ©;£S£tcj:»J3H3rt$*<, M<z>?6S?lig£ Iwf^tcM^^ 

[0139] 



6 1 
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5{Cfa«CD#M©^§:^#fflbfeEtt#m5:fflVNT^Mbil#-r«>^ 

T? tt'SSEffigS** © K ^ S M A © U ^ ^ & Wflr * ^ 3^ '"t? S , ■ * ?> 
[0 14 0] 

x h n - twiiis a*© b-? & gem«#<z>a£«as& k x % &b z mm-? 

W?Z>Jj&t. LTte, Nature Neuroscience 2, 1137, 19994PtC|H«(D^j£^# 
[0141] 
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mm. ^-*yvym. m.^mmm. ta,^a,, nmmm. mmnm 
mm. nrnmnmrn. mm^mm^m. ftn&mm. ^^mtm. liiti 

[0142] 

SAi-s«i> <?x^^>^nvh& &&*fi«lfs&Ss#tf<fctf e>tis. 

[0143] 

(4) ' *mm<Dffim*'&m~? 
&sv>tt^ i g*jiiiie<oiJS§tcsr5<3sm^w , e)4x*. 

[0144] 

mm. ^-*yvym. &Mnmmm. T^^^> ^mmm. mmnm 
mm. wB&m.mm* mm^mm^m. ft%&mm. mmm&m 

ihittt, 'Km. km. mmmm. mmti. m^/v^if^m^^n^. 

[0 14 5] 
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^a^ia, trv*/>. ^*;i/=r-^, \zh7jv7$y*$<DfrmwL*$<Dfr&3B.{tizm 
(DmmitM^MitftKD & o mm^m^mzn&mum. 

h'JOA, fc-ft-J-hU SLBft^hU^A, fcAsfcUtfA, ^i>ith'J^ 
[0 14 6] 

, */ni»m %m. mm. aitau mm. ^-^^few&ti*. 

[0 14 7] 

7k, 5/a«, v;bt?h-;w JiUS4gJ©atag. jtfy i/>^u yntfi/ 
t: Ku ^>£&#®ex*^;b^#cDGSJg£tk ^hDK'j-7l/-/t- ^\°- ^ 

[0 14 8] 



6 4 
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£ fifths fe/Bv^ TUSH" S. LTMttl^cteiUi, ^Ut'J>^fl(^ 

SK8!I#«fffiT'&&. rtl&^^iSP^lCfev^TfegPMT^illSffcLTM 
^ L Sr^ill-r -5 £ £ % T £ -5 . 

ttfi^lC J: UH&£7^ iiflS/SA 1 H^fcU 10a g/kg~8mg/kgT*&&„ 
[0149] 

St^SJSffi&^i-SH^Sr^-rsril^TSS. ^#fi9JCtt, Molecular CI 
oning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laborator 
y Press (1989) (J^T, ^ U# a5- • * O 2 £ IB& ^ ) ^Current 

Protocols in Molecular Biology, John Wiley & Sons (1987-1997) (J^T> # 

n —•f'JVY y^-iR^r^ X [Monoclonal Antibodies: principles and practice, T 
hird Edition, Acad. Press (1993)], f y ^Ofr^ << 3iy i? — T V y *f [Antibody 
Engineering, A Practical Approach, IRL Press at Oxford University Press 

(1996)] mzmmznt^m? u-—>tf<Djjm*m^&z. £#t^> wz.ita 

[01 50] 
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m 

[0151] 

HOMg (T. T. PuckP>; J. Exp. Med., 108, 945, 1985) , Zl y ft */\° — ac;i/ 
Ji^Wiifi^^MDCKMIS (C R. GaushP,; Proc. Soc. Exp. Biol. Med., 1 
22, 931, 1966; D. S. Misfeldtfb; Proc. Natl. Acad. Sci. USA, 73, 1212, 1 
976) , v h MM^rMB 3 Y 1 (S. Sandineyer P> ; Cancer Res., 41, 830, 19 
81) , 77U*^ K'Jf^flfi^COSajiS (Y. Gluzman; Cell, 23, 175, 
1981) tfmvf £4x£ 0 £*ie>*g£iffllfe0> SV4O^0W^^-5: 

[0152] 

^H^HHUS (Manipulating the Mouse Embryo A Laboratory Manual, Second Ed 
ition, Cold Spring Harbor Laboratory Press (1994), Gene Targeting, A Pra 
ctical Approach, IRL Press at Oxford University Press (1993), A^iX"? — 

arji/i/'j-xs v-y $->fv^-4 , e sjttuaa&MVAfcSE^T^x©^ 

W,¥±t± (1995)) , ,S I HMV?*fi3fc(0 STOMAS (G. Martin; Proc. Nat 
1. Acad. Sci. USA, 78, 7634, 1981; M. J. Evans P> ; Nature, 292, 154, 1981 
) , i'Jf^KliY^XMS^NIH/aTSM (J. L. Jainchilie,; 
J. Virol., 4, 549, 1969) , M-C S F^l7C?^IIgfi*©0 P 9 IJfi 
(T. NakanoPj; Science, 272, 722, 1996) , T^^HIlft^OMC 3 T 3 - 
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G 2 / P A 6 Jjffljg (H. Kodama^; J. Cell. Physiol., 112, 89, 1982) 
[0 15 3] 

cDNA5>f^7'J-S:SHIIt5^il LTit _hfB 3 (CfH« L 

£ mm -t £ ft &> K> EffittflOBfr & E&3fe©»IIIB £ ftik&m-t S ?Stt 

&^UTV^V^Jf6©mRNAS:/BV*, if^" h ^ ^ >> a y& (Proc. Natl. Acad 
. Sci. USA, 85, 5783, 1988) &^oT^bfe c DN A5^^7 'J - 

[0154] 

NAOl^WJ^^tSSSi: ITS, JtI3 3 IC|B«L *l 5 

o 

[0155] 
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[0 15 6] 

Cife1#±J: £x Sn-vM£ itmc 3T3-G2/PA6 

MAS (H. KodamaP, ; J. Cell Physiol., 112, 89, 1982, J£*T> P A 6 £. 

-r) trdt^^^m^^mmmm^mm (j^t> MEFtet) i:©«**s: 

E SMfl&E B 5 te^Mfc^MlftT/a^-*- (0ct3 :/a^-#-;E. Pikars 
ky£>; Mol. Cell. Biol., 14, 1026, 1994) TfC^Mttitfc^-Blastocidine-R 
■&mm-t2>£t>lzmfc^'m>AZftXi5V. Blastocidine2 0 n g/ml &8S#D IT^ 

»«©lli60![T*JSV*fcE SME B 5 3$|ftffi H if, Blastocidine2 0 fig/al 

E SM3E B 5 Dulbecco MEMigifelC 1 0 % <£> j&lfttff (Fetal Bovine S 
erum, ES Cel 1-Qual if ied; =y >{ y=- *j $ U X > # ;i/^5£^?*±§g) , 2mM^l/ 
# ^ 10 0 /uM MEM Non-Essential Amino Acids?g$u 5 0 U/m 1 
V >> 5 0U/mUM/^b7-fi/X 1 0 0/iM2-^;i/*^M^;-;i/ 
, 33£tM> OOOU/ml LIF (ESGRO Murine LIF; ^^f'^t'Jx^ 

_h"?Manipulating the Mouse Embryo A Laboratory Manual, Second Edition, C 
old Spring Harbor Laboratory Press(1994) ICfE^CD^&JC^o X fcftltt&l&W 

[0 15 7] 

PA6$JjB&&> 1 0%4^Mlfilvt (GIBCO-BRL^) %<£ti a MEMfgi&fcffl V% 
, j^io©;^ (H. Kodama^; J. Cell Physiol., 112, 89,1982) iC^oTig 

MEFlt Dulbecco MEMigi&fC 1 0 %(D^B& f JllkW (Fetal Bovine Serum, ES 
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Cell-Qualified; ^ 4 ^ V >7 * U X> # ^*fc^^*fc*l) . 2mM^l/^X 
5 OU/mMii/'J >33=fctf5 OU/ml X h U^" h V-f > *lN%.tci%i&%: M 
V\ Manipulating the Mouse Embryo A Laboratory Manual, Second Edition, C 
old Spring Harbor Laboratory Press(1994) tCfH^^^^iC^o Tfgg b 

[0 15 8] 

&^frt^fgi&3e}& : MT3^3 0%n>7;i/x> HKJKk:&t?e SAHJj&E B 5 
£ig$il£-t±, PBS (-) £JB^T 2[Uffi#U 1 mM EDTA 

fcj:t>*0. 2 5%hVzft/y PBS (-) &j&n*. 3 7 °C t? 2 0 #53^* b 

„ Glasgow MEM^JfijlC 1 0 % KNOCKOUT SR (GIBCOBRL*±§g) , 2mM^jI/^X 
10 0 #M MEM Non-Essential Amino Acids?§?&, 1 mM tf;i/fcf>^ 5 0 U/m 
1 */ y 5 0 U/m 1 X h l/y hV-Y S/>£<J:tf 1 0 0 M 2 - * y 
hx^;-M:MM (£*T. *Ufitfltigtf&£ll&?-) JCfc^iBU 4°C, 2 0 
0 x gT? 5#ra3&iM*H&fTfcv^ j*JRL/fej(iBJBSS:StJ f ilRJfii?il^f«Ilc^^ i rs 

[0 15 9] 

nyyji^y bWnizt-emLfcfflMZ, PBS (-) T? 2-0Sfc?£«, Jti£tf)&i 
[0 16 0] 

MfiiUfeP A 6iM#ig#2*lT^-5>fg##§fC, ^-MUS^JKtcWSEL/fcE S 
mmEB 5$: 1 0~1 0 0M/cm 2 M»llb, 4 0 0, 
7 0g &CifrP&Mlfa}ff^^$:ffi V^T^;%35^£f?VV 3 7 °C T? .5 
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(ChemiconfrSg) , #jg#Mfi9'&V-*-T?&S ^ 9^III/8^n-^U >lC*f 
-tZtm (Babco^fcJSi) > #MBaMJ9g#M^^v-^-T^^>^^^>{c*f1- 
-5^^ (Pharmingen^t^) ££JV\ Using Antibodies, Cold Spring Harbor Lab 
oratory Press (1999) {C|S^(D^^(C^o T&ffitfSfc &frfc o 

ft»3gtCM"TS*£# (Chemiconfrlg) , 3 'J >#itt#l©V-^-T^5 V A 
chTWSlft (Chemincofr®!) , GABAff»fi#g(iD7-3!;-Tfft5G 
ADfC^f-T^m^ (Chemicon*±$g) , tD b-^ltt#l®?-A-T^5t 
nh^XCft^Ift (Dia Soring) ft5Wi;^7Kbt , J>#S , 7-* 
-T*&5 K-rU y ^amitmm^-t^mW (PROTOS Biotech*±§g) &fl^T 

£ L Tlll^fiS 3cmfr>^ ( ^ 7. ^ V V $SL FALC0N?±5g) & « 
1) PAejWflSSr^-f-^-MJiaiiLTWfibfe^vi/ii, 2)MEFM 
^7>f-^-fflii:LtlILfcf«yi/a, 3) V^J-yn- h bfcewcfv 
5/ 3.(0**1 -ftl {C, 2 0 0 flS<£> E SlBfiSE B 5 Sr«aL,SFaiLfc*g*S:BIJC^L 

fee 

(^T, E s $HJ^E&5fe© n n — — & -5 Wi-P-ic n n — — ^ "5 ) □ 

[0161] 

01 l±P A 6jWflai:<0^«#(Z)j|i§*, ffiibfeOD--^ (A) N C AM, ( 
B) ^=L-7Vy. (C) *Xf>W^bfcgI^ibfe s 02ttMEF 

fe B ®3i±p a 6mmt(D&mm(Dffim:mm^t~^u--ik*ui/y7kMfcBm 

n-(Z)#J^r«, ±3*<Z>1) , 2) , 3) <D*ft^n<D3kft'T*Pkmm%:4f^tc.7 : *J 
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[0162] 

cop a 6M$:7-< -#-MMt LTmmLf=.&mm&T*i*E smm 

EB 5S*0aD--(D9 0% (n= 1 6 0) tegf 1 AlC^-f J: 5 lCNCAM3£B§tt 
"£ftb<DZ2U ---VIZ?- 3.-7 V >tntffc(BllB), (01 
C) fcfcggfcRB'frc&ofc. &#2) (Z)MEFilC0^#-e^S©#Mx' 

-*-©ffi3g#3g«>e>*ifc**ofc (02) 0 h LfclggS&_tT?i8# 

iz*n*/y imtitmrniamz mvtv> e s m a^© nn-- ic l £ 
(89%) (H3) . m^mz\%m^ izm^^oiz. &mmm%!3 b«^*x^- 

^ni/>*Bft-ffc»3R»ffi©3n— -tt5 BffefrbfflSiU l 0 Bffc-CfcT-* JC3£ 

tfe^VA c hTE&'ffitf>nn n-ti5X, GAB Affiffitta®7-*-T&5 
GAD{CB§'f£tf>:iD--& 15%, -fe D h - > ICBiffiCDn □ - - it 4 o tc 

a 

E S#WJ5&£ LTttm&lft. 1 2 9^7^Xfi*©CCEM (M. R. Ku 
ehrnb ; Nature, 326, 295, 1987; A^f — x.T U -X 8 . V—y9—*fv 
J-jysf, E S«£MV^^JlT , ?*<Z>f^ ¥±*L 1 9 9 5) &/9V^» 

ic 13** © e> *i tc . 

[0 16 3] 

MMWl KSB«<&*IUfitflt*SMfilC, 0.5 nmol/ltf)BMP 4 (R&D*±§g) £»L 
& igtffi & ftnR U c ^^b^BMP4^*UMlfiim^%5: 1 "T? M V * & jfil?lt 

^%©f^t>»jjcfl9v^ mmmuzumhtt&KfcvTEsm&EB 5 i:PA6 
mm<D&mm*fttjt^t=.o 8gr«m ncam^ ^^ym^ts^ 
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^litl^EIIlfiV - * - 5 E * F ^ 'J > iCt 1 5 (Takara*±$g) £M 

^r^m^n^^r^^. bmp 4 ^mni^^-or^M^m^^r^m^t 

Jt$*LT05 A, B, C, D, E, F{C^b£ 0 
[0164] 

BMP4^P«W^$:MVNT 8 Hr^#b7^^, 10%«Mi 
(GIBCOBRU±§g) Sr^frGlasgow MEMigifc£fflV\ $^{C3 0r^#b, 4 %A 

>r^^> 1 AKMTZffifc (Biomediaf±§g) £MV^5g*£fe^T &o 
^ifa^Tfc^^D^i&Srfll^T cS !=>tC 3 0 Ufc^^£.fcb|5:l/T0 5 G, H, I 

[0 16 5] 

mmm 1 K^Lit^^K, bmp a ^mML^-Dt^m^m^r^m^E si 

JBSffi*©ZlDn-«NCAMm#:^^ffi (05 A) , * *^>#i#3fc»ffi (05 

b) T-feofeo -etiJc^bE* K^\y >»tt©nn— -tt^a (1 8%) -e&o 
& (05 c) o — ■■BMP4as^tI*SJ^l?t«ifiS:fflv^fc«#^^iE smmmm<D 

nni-ttNCAMiftUffi (05 D) , *X^>m#^'f£ (05 E) T'feo^ 
>4xlc*f-LE* K'vU >itt©nn--^IlS{c (9 8%) ffi3IL£ (0 

5 F) „ &m&&mm* : ?-ij--e2b&>r i 7*> 1 4 »i£<z>=io--w:, bmp 4 

£»L&;fro£ig:l&£«V^^:£< ffi^U^^ofc (05 G) BMP 4 

muMfammmzm^rc.mmx*&3 4%o)Mmx*&mvr=. (asm 0 bmp 4 

^ADittl Jfittiff & M V ^ "T 8 HITOi&Lfcffc, 1 0%4^i!lM£^tf Glasgow ME 
M«ifiS:Mv>TS e>tC3 Hia^HILfc^cO-ett, 1 4 Btf©3D--© 

M-S (4 7%) &^U--<DV'>( X&&izmMiZ.muLt=. (051) „ 

E SUflSh LTf^iS6?l&. 1 2 9^V^^fi3R©CCEjfflJIS (M. R. Ku 
ehnPj ; Nature, 326, 295, 1987; M ^ V^zl 7 ;i/ >> U - X 8 , y # —>f v 
ESMS?:i^itfM7^X0m ¥±tt* 1 9 9 5) 

[0 16 6] 
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p a 6 jfima, MEFm sTom NIH/3T3IR o p 9 mm. C 

STOifflJtetiEvansP>#aBI8b"CV*&#SS (M. J. EvansPj; Nature, 292, 154 
,1981) {Ct£oTfg#b£ 0 N I H/3 T 3jfWkUainchill^#iE*l/TV^ 

(J. L. JainchillP,; J. Virol., 4, 549, 1969) IC^oT^tL/t. OP 
9ifflJKfcfrW5!F&#iB3£l/TV*5;#i£ (T. Nakano£; Science, 272, 722, 1996) 
tCt£oTJ&*bfe„ CHOffllfitePucke,#gE«LTVA*;ffi£ (T. T. Puck*,; J. 
Exp. Med., 108, 945, 1985) &C$£o T*g* L 7c 0 MD C Kjfflfl&tiMisfeldt P># 
fH^LT^£:fr?£ (D. S. MisfeldtP,; Proc. Natl. Acad. Sci. USA, 73, 1212 
, 1976) Kfl£oT*»bfco 3 Y lifflflgteSandineyer£;tffB«LTV^#j£ (S. 
Sandineyer£>; Cancer Res., 41, 830, 1981) (Ct£o T Jg* 1/ fc D COSiJfg 
&Gluzman#fE«LTV^;r<£ (Cell, 23, 175, 1981)- KH£o TJgftHUfc. 
[0 16 7] 

WJ1 lCfB«©^JC^oT, _tMtf>#ffiM£E SffiiiBE B 5 t & 8 B n 
NCAM»MMbitt©E S*BffitS3fc©3D---©t!f-&;&il 
PA61E OP9» NIH/3T3IM, -t*l-£*l9 

5%, 45%. io%©w^u xti^miiE smmizMLxm^nm 

PBS (-) t2»t, 4%A77*;i/A7;i/ft:KiI^ 

i4ice3o^rasit5ii: , ei£Ufe. @tifcM?:PBs- (-) mmr* 

[0 16 8] 
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PA6IE OP9iR NIH/3T3tt MEFft ST 
OjjM£tf>&fg#T*E SMJK^WSJlfflJ^^^^b^lS^tCfiSSnfe^, 3 Y 1 
MAS, COStt MDCKIE CHOHHJ8g^CD^#-eiili^$tl^*v 0 fe 
„ ^©^21^^, -»fD-7iSSWl PA6jj«, OP9I& N 
I H/3T3H, MEFM, STOtt^ttlM«tt^ltS'i:> 

[0 16 9] 

#M7^;H-i:bT?Lgo. 4 5 # m© 6 nmtfr*})^*? -4 y-v-- h 

(1S#^3 0 9 0, FALC0N*±$g) £Mv^„ P A6jjt3££-fe;U;*j;i,^--V ->f > 
■9-- htfxfMHfffcUSatU 7^ ;i/#-_tCg^&LfcP A QMffiZmMMl lcfB«<Z> 

[0170] 

i?^>=I- h Lfe 6 7^^7 ;i/^-V-T-V fS/a (FALC0N*±8g) {C, 1 tC 

ffi#Ufc&ifitf&#ififc:ttA,jRbfcE SME b 5 £4 o offiMtfiMu' _LM 

, 7^ bTir;i/^;i/^-v- • >f hfttcggSfSft-fc p a 6M 
i:7-f;i/^-RS:^bt^iUfe. SiMM4 0-I, 6 0g, 70gjcffP 

0 2 >f >*^-#-fCT 8 HW^bfe. 8 BISfJ&aitfe, #ifc&Hfc£, 4%A 
57^M7;ift K?§M£#Px.3 0 #.RflB)& L fco ©5tL£M£, #S#M 



7 4 
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W*^-*-7f&S^rL-^U :WC#ft-<5M# (Babcoftlg) fcfljn. Using Ant 
ibodies, Cold Spring Harbor Laboratory Press (1999) JCfB^CD^&lC^o T 

S & VN-e^f* b £: b Tit if b T 0 6 Km b 

[0171] 

pa 6HH^i:E sHHIg£7^ ;H-&^LtMibfci^ (0 6 , -7 4 fc* 

&^T?J8#bfc«'& (0 6, PA6) ICjtUTl/3gg(Z)^T^SA\ P A 6 
0IS«sbT?^^f L >±7?«*bfc»^ (0 6. Bi'[£sp3%j^T) icirb 

bT^*K«v*|iM£4Ht#a«>e>*ifc. 
[0 17 2] 

ME B 5 BMP 4 £3fo8&bT^fc^&Jfa^&*fiT? 1 0 H-RJJgftlbfc. "f &fc> 

6 c nKDM^M-?^ t/=L±-T*mtnyyju^y htc*i?*fSlbfcP a 6 

l§^7^-^-»|§J:lT«K i©?^ -^-iWflBJlJCE Sinifig.S: 2 0 0 0 
*fi3£&£fTV^ 3 7°CT'5%©-M^$:jl^bfeC0 2 -r>'^rL^-^-lC 

J»*©|g*^bSI»3 4xfcimflaS:. JWJfi*»M/— 9— © Dil (Molecular 
Probe*±§g) S:fflV^#5ft»K:^oTSfc3teg«bfeo tt&ffe. Papain Dissocia 
tion system^ ^ h (Worthington*±$g) £MVV /I A-OS^jiQ.gi^^^l? 5 # 
ffidfy h»##3a©'*«Stcfi!oT^fv%, ^StifeE S«IliaS3R<Z>#nD--S: 

:/£fflV^ 3 0 0 r p mt 5 ^WJS^JJIb, 3Mt8M*bfcE S IfflJM & EUR b 
£ 0 6 c v is=L ltfe^J: U *lfc£"ft3S3*E S;fflJM£ 5ml <7)N 2 »s 
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JUGlasgow MEMJgifc (Gibco Lifetech) IC??$E31£, TfS©#}f CM V^„ 
[0173] 

#1133 <£ t^HI^tiAteXurrent Protocols in Neuroscience (John Wiley & So 
ns ft, 1999) 3. 1 0 {Cf3«©#&fCt£o T??o ^fiMiSifi (^-'JS/ 
>?f*±) C*>^#-;i/T*J^B£b£C57BL/6v^£@5tU The Mouse Brain in 
Stereotaxic Coordinates (Academic Press£fc, 1997) iZM-o TWl$z{fc £ f£fi|Hl 
5£Lfc„ M#T<Z> F~Ai= >#j|5S:flft«-rSfe«)lC, 6-hydroxydopamine(2,4,5-tr 
ihydroxyphenethylamine)hydrobromide (J^T, l"6-OHDAj £.V^) &PBS 
iC8 mg/ mlT'^L, ^T, ^f{l!l©^^»M h« 

flfKl*/^ ml-fogt2^maALfe 0 —gU<DV 3 Hffe, i£AflU<Z>«i# 

■l&4#HjWt&ALfc. 6-0HDA#yffiJ: U 8 Hffe, T *Xfl»&iIife@£ ITffi 

fti*JC)i>ft56l# (Chemiconftjg) F-^^ > h7>X^-;?-iCtt§i 
ft (Chemiconftlg) ^T&&m& fc 0 
[0174] 

F - A ^ CD #>6-OHDAT?#L3l Lififfli&^W ft ^ o feS^T? tt, 

MM^ftftfC^T^a S/>2KgHfcS^;i3;J:tf F-a°* y V^y^~^~ 
&»3SLTV^S#JBIj|fiiHittiEflt©4 0%JBHTtCftoTV^fe (n=6) „ -£*uc#f 
U ^ifc^bfcK SjjWlia©^fllS:tfofei¥T?JiD i I 3*1 

fc, mw<Dm0kfamz&v&^ui/yykwi j {kBmi3£T$F-^^ y b^yxtf- 
* -<Dftmmwtfm%izmmL±frT* 1 (n = 6) , ®miz£z> 

[0 17 5] 
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[01] 

milt, E SME B 5 i:PA6ffli:0Mto|grabfeno--$:, 

(a) n cam, (b) ?-=L--7vy, (o ^^ymwvm^htci^m^ 

[02] 

0 2it E SME B 5hME FMMt. <D&tBm<Dife^&M b £ 3 n £ N 
[03] 

0 3 E SME B 5 tPA6fflt«t0lSOTl/fe3D--$:f 
[04] 

@4», e sme b 5 hp A6m^t<D^mm(Dm^mmhf^nu--(D^ 

[05] 

05&, BMP4»«E SMEB 5tPA 6 jfflflg il 
Lfennn-©tftT% (A) NCAMC^fSm (B) **^>tC*ft-£ifi 
ft, (C) E# K^U >lC*f-r^mft^J:t>* (G) T^?-y 1 4 &C*f"T £mft £ 
M^Tlg&Lfclg*, MBMP4WE SIJIi:PA6Mt0ft«#©^ 
^ffiJgL^=inn-(Z)^T', (D) NCAM{C#f-r&mft. (E) **^>(C*f 
t-£*aft. (F) E# K>\U > fCjtf-T J: t>* (H, I ) T^^y 1 4 (C*f 

f S «ift £ ffl V > T mm b 5: b fciti^IT- & £ 0 

[06] 

06&, PA6J:ESttEB5^ 7^H-^btMtL^ (7 
, :7^;i/#-£;fr£&^-e&*g#bfc^l|- (PA6) , £J;t>*PA6 

j&bicE s^e b 5 it-e^?-y±x*tgnLtc.m^ mmvt 
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